American Journal 
of Surgery 


EDITED BY THURSTON SCOTT WELTON, >. 


Anesthesia . Biliary Surgery 
Orthopedic Surgery . Gynecology 


Proctology . Gastrointestinal Surgery 


Fifty-fourth Year of Continuous Publication 


The American Journal of Surgeru, inc. 


49 WEST FORTY-FIFTH STREET: NEW YORE 19 


ig 
i= 
i 
if 
4 
Ve 
ae 
4 

# 

\ 
May | 1 j 5 
= | 
} 
a 
/ 
‘a LF 
4 


EDITORIAL*BOARD 


' The American Journal of Surgery 


: Editor THURSTON SCOTT WELTON, New Tork 


ASSOCIATE EDITORS 


Cant Becx, Chicago 
Craupsz S. Becx, Cleveland 
Georcez R. Bricuton, New York 

Merepiru F. Campsett, New Tork 

James T. Case, Chicago 
Istors Coun, New Orleans 
: Braptey L. Corey, New York 
Frepericx A. Cotier, Ann Arbor 

Paut C. Cotonna, Philadelphia 

C. Curzzr, Boston 

Cartes A. Ersperc, New York 


Joun H. Gusson, Philadelphia 

Emit Goetscu, Brooklyn 

A. Gorpon, Brooklyn 

Donatp Guturir, Sayre, Pa. 

Arrtuur E. Herrzer, Kansas City 

Louts J. Hmscuman, Detroit 

James M. Hirzror, New York 

Emate F. Hotman, San Francisco 

Arnotp S. Jackson, Madison, Wis. 
| Joun E. Jennines, Brooklyn 
L. Ketter, Washington 

Tuomas J. Kirwin, New York 


Hersert C. Fert, Brooklyn 


New York, Arruur Kripa 


New York, Aprian V. S. Lampzrt 
New York, Maurice Lenz 

New York, H. H. M. Lyzz 

New York, Jerome M. Lyncu 
New Orleans, Unpan Mags 
Newark, Harrison S. MARTLAND 
New Orleans, Rupotpx Maras 
Detroit, Roy D. McCiure 

San Francisco, H. C. Narrziczr 
Baltimore, Emu. Novax 


Newark, Cirarence R. O’Crowney 


Boston, Louis E. PHANgur 

New York, Eucenz H. Poor 
Rochester, Minn., James T. Priestisy 
New York, Doucias Quick 
Brooklyn, Natuanizt P. 
Raleigh, Husert A. Royster 
Philadelphia, Henry S. Ruts 

St. Louis, M. G. Szetic 

New York, J. Bextizy Squier 
New York, H. J. Sranper 
Baltimore, Grant E. Warp 


. San Francisco, J. Homer Wootsey 


4 


The American Journal of Surgery is published monthly by the American Journal of Surgery, Inc., 49 West 45th Street, New Tork 19, 
N. ¥. Yearly Subscription, $10.00 U. S. A.; $15.00 Canada; $12.00 Foreign. Single Numbers $2.00; Special Numbers $4.00. Entered 
as second class matter August 28, 1926, at the Post Office, New York, N. T., ee ee 1879. May, 1945— 


New Series, Volume LXVIII, No. 2. 


‘ 
2 
hy 
ay 
- 
| = 
> 


FRR 
FROM AN ORIGINAL ETCHING BY ERNEST D. ROTH 


EDINBURGH UNIVERSITY SCHOOL OF MEDICINE—The teaching of 
medicine and surgery at this world-famous school began in the year 
1503. Thus, behind the prestige it enjoys today stand nearly four 
hundred and fifty years of research, scholarship and clinical study. Of 
the many medical figures whose efforts helped to enhance the repu- 
tation of Edinburgh, the names of the first Alexander Munro, pioneer 
anatomist, and the immortal Sir Joseph Lister stand out. Closely associated 
with this school is the Royal Infirmary. 


is the keystone of progress in the field of surgery. 
Indeed, the surgeon’s skill and experience must be built on the foundation of 
knowledge and training. And in turn, the suture manufacturer’s service to the 
surgical profession must be based on supplying new and carefully documented 
information on sutures as well as the production of sutures themselves. Out- 
lined on the following pages are some of the services by which Davis & Geck 


constantly adds to the reservoir of suture data. 


Nie employment of operative incisions 
which offer maximal assurance against 
sutures pulling through the tissues elimi- 
nates one of the principal causes of 
wound disruption and lessens the possi- 
bility of post-operative herniation. 

Sutures hold most securely if the con- 
nective tissues within the wound are ap- 
proximated in such a manner that the 
sutures must pull against the fibres within 
these layers. This necessitates cutting the 
connective tissues parallel to the direc- 
tion of their fibres which, in the anterior 
abdominal wall, is usually best accom- 
plished through a transverse initial skin 
incision. 

In the past, transverse abdominal inci- 
sions have not found wide acceptance be- 
cause they necessitate cutting across mus- 
cles in which sutures hold poorly and 
almost invariably cause tissue necrosis. 

In the new technic of suturing trans- 
verse incisions, no attempt is made to 


suture muscle—only the surrounding 


sheath. Approximation of the muscle 


1. For gall bladder, common duct, head of pancreas. 

2. Resection of stomach, transverse colon. 

3. Resection of ascending colon, cecum, right sided 
lesions. 

4. Descending colon, spleen and left sided lesions. 


. Appendectomy. 


ao w 


. Pelvic surgery, resection of sigmoid. 


edges is further aided by keeping the 
patient in a semi-reclining position with 
knees partially flexed. 

Because of the favorable results attend- 
ing increasing use of this technic, and 
the current interest in principles which 
may facilitate early ambulation, D&G 
will present a series illustrating the in- 


cisions, and methods of suturing them. 


N 
e 
a 
ff 
a FF | 


INCISION FOR GASTRECTOMY OR 
RESECTION OF TRANSVERSE COLON 


Shaped like an inverted ‘‘U”’ with limbs parallel 
to the rib margins, this long incision is made trans- 
versely across the upper abdomen midway between 
xiphoid and umbilicus. Both recti are cut across. The 
posterior sheath and peritoneum are divided trans- 
versely or parallel to the fibers of the posterior 


sheath. The falciform ligament is divided and ligated. 


Excellent exposure of both the cardia and the 
pylorus of the stomach is obtained. 

The incision is closed by placing interrupted sutures 
in the peritoneum and the posterior sheath. The 
sutures in the posterior sheath pull against the 
fibers, providing the repair with great strength. No 
sutures are placed in the muscle. 

The anterior sheath is closed with interrupted 
sutures. No sutures are used in the fat. The skin is 
closed in the usual manner. 
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Surgaloy* metallic sutures are the result of 
six years’ extensive research and clinical 
observation in the development of a wire 
strand that would offer greater strength and 
ease of handling while conforming in all 
other respects to the highest requirements 
of the surgical profession for sutures of 


this type. 


As part of this thorough investigation by 
D&G, a complete study was made of suitable 
metals including nickel, silver, tantalum, 
palladium, chromium, steel and various 
alloys. These were tested for pliability, 
tensile strength, tendency to kink, breakage 
due to kinking, facility of knot tying, mag- 
netism, corrosion resistance, electro-pas- 
siveness in body fluids, inertness and tolera- 


tion by the tissues. 


Surgaloy, reflecting the properties of its 
components—chromium, nickel, steel and 


other ductile metals, offers these advantages: 


DAVIS & GECK, INC. 


57 WILLOUGHBY STREET 
NEW YORK 


BROOKLYN 1, 


1. Exceptional strength permits the use of 
very fine sizes. 


2. Flexibility and freedom from kinking 
facilitates handling and tying. 


3. Non-corrosive and inert: hence, minimal 
tissue reaction. 


4. Non-magnetic and electro-passive in tis- 
sue fluids, it in no way restricts the use 
of diathermy or X-ray therapy. 

Surgaloy sutures are armed with swaged- 
on Atraumatic needles specially designed 
for procedures in which metallic sutures 
are used. These are supplied in hermeti- 
cally sealed glass tubes, heat-sterilized, 
ready for use. 

The range of suture sizes and needle de- 
signs available provide efficient suture-needle 
combinations for surgery of nerves, tendons, 
thyroid gland, cleft palate and hare-lip, for 
hernioplasty, intestinal, plastic and ortho- 
pedic surgery, for closure of fascia and peri- 


toneum and as dermal and tension sutures. 
*Reg. U.S. Pat. Off. 
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Books by Richard A. Leonardo, M.D., Ch.M., F.I.C.S. 


HISTORY OF SURGERY 

The First Formal History of Surgery in the English Language—The development of surgery from 
the most ancient to modern times. The remarkable full-page illustrations include the title-pages of the 
classics of surgery, and instruments and operations which have opened new frontiers in surgery 
through the ages. 525 Pages—100 Full page Illustrations, $7.50. 


HISTORY OF GYNECOLOGY 
The First Separate History of Gynecology in the English Language, Including the Entire Field— 
The history of our knowledge of the diseases of women, from primitive times to our own era. The 
well-selected bibliography and the index add to the value of the volume. There are forewords by Prof. 
J. P. Greenhill (Loyola University) and Prof. Victor Robinson (Temple University). 
480 Pages—25 Full page Illustrations, $3.00. 


AMERICAN SURGEON ABROAD 
A frank, fascinating narrative of travel and surgical study in the Europe of the past, written by 
an American who looks forward to the Europe of the future. The book is illustrated with autographed 
photographs of Dr. Leonardo’s eminent teachers, and with other photographs. 
250 Pages—20 Original Illustrations, $2.50. 
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Basat anesthesia produced by the rectal instilla- 
tion of a solution of Avertin with amylene hydrate generally lasts 
for two hours or more . . . With a relatively small dose of a 
supplemental anesthetic satisfactory muscular relaxation may be 
secured for a prolonged period ... General anesthesia is usually 


maintained on a relatively high oxygen intake. 


Avertin with amylene hydrate is supplied in bottles of 25 cc. and 
100 cc., each 1 cc. containing 1 Gm. of Avertin and 0.5 Gm. of 
amylene hydrate. 


AVERTIN 


Trademark Reg. U. S. Pat. Off. & Canada a 
Brand of TRIBROMETHANOL 


WITH AMYLENE HYDRATE === 


WINTHROP CHEMICAL COMPANY, INC. 
Pharmaceuticals of merit for the physician 


NEW YORK 13,N.Y. WINDSOR, ONT. 
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General information 


does not hold itself responsible for any 
statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previcusly published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


T-: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puanegur, Louis E. Indications and technique 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL OF SuR- 
GeRY, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery, Inc. 
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“AN AMPUL OF PREVENTION... 


— is worth a pound of cure” . . . Postoperative abdominal distention and urinary retention— and the 
troublesome procedures that follow — are often entirely prevented by the routine use of Prostigmin 
Methylsulfate 1:4000. Convalescence may be hastened— “gas pains” and the discomforts of cathe- 
terization can be eliminated by this simple, effective treatment. Inject.¥cc of Prostigmin Methylsulfate 
‘Roche’ 1:4000 at the time of operation and continue with five similar injections at 2-hour intervals after 


the operation .. .. HOFFMANN-LA ROCHE, INC., ROCHE PARK, NUTLEY 10, NEW JERSEY. 


PROSTIGMIN METHYLSULFATE ‘ROCHE’ 1:4000 
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Used in the form of irrigations or wet packs, 
Tyrothricin, Parke-Davis, is effective against 
many gram-positive organisms. 


Its antibacterial activity against streptococci, 
staphylococci, and pneumococci makes it of real 
therapeutic value when these organisms pre- 
dominate in: 


®@ Superficial indolent ulcers 

@ Mastoiditis 

@ Lesions of the skin and soft tissue 
@ Empyema 

@ Osteomyelitis 

@ Ear, nose, and throat infections. 


TYROTRHICIN must not be injected. It is intended solely for 
topical use in the treatment of superficial infections, 
deeper infections made accessible by surgical proce- 
dures, and infections in body cavities in which there is 
no direct connection with the blood stream. 


Supplied in 10 cc. vials, as a 2 per cent solution, to be diluted with 
sterile distilled water before use. 
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THE FINAL PROOF IS HERE 
Curity Catgut assures the surgeon of tensile 
strength adequate to rigorous clinical requirements. 


Laboratory studies of seven suture ma- 
terials reveal that the tensile strength of 
Curity Catgut is second only to steel wire. 


Such a degree of tensile strength— 
60,000 pounds per square inch — does 
not occur by chance. It is assured by 
painstaking care in selecting and proc- 
essing, and proved by repeated testing. 

Only raw material which passes the 
most rigid inspection and tensile strength 
tests for straight pull and against the 
surgeon’s knot is accepted for processing 
Curity Catgut Sutures. 

Throughout the processing of Curity 
Catgut, infinite care is taken to preserve 
inherent tensile strength. Special ma- 


Black Light — Uliva-violet Strength at the Knot — 


analysis makes possible The result of inherent ten- 
more accurate processing, sile strength PLUS pro- 
more dependable absorp- tective machine polished 
tion. surface. 


TENSILE STRENGTH SECOND ONLY TO STEEL 


Proved by Laboratory Tests 


Scott Inclined Plane — 
Tests tensile strength of the 
suture on straight pull and 
surgeon’s knot. 


chine polishing not only prevents weak- 
ening the strand, but actually increases 
functional strength. Carefully controlled 
sterilization and meticulous handling 
thereafter add further protection. 


Lastly, samples from each finished lot 
are tested again on the tensile strength 
machines, automatically recording the 
breaking point of the strand. 


The final result is a strand which gives 
you strength at the knot and maximum 
functional strength. Your assurance of 
this is the rigorous inspections the suture 
must pass before it is permitted to leave 
our laboratories labeled ‘“‘Sterile Catgut 


— Curity.” 


Curity Suture Laboratories 


|. ( & BLACK 


Division of The Kendall Company, Chicago 16 


$ ARCH. . .TO ESTABLISH 
Tie A FINE BALANCE OF NECESSARY CHARACTERISTICS 
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TO PROVIDE... 

With the introduction of the new, smaller “A-1] Model”, 
the versatility of the Singer Surgical Stitching Instrument has 
been extended to cover the entire range of suturing re- 
quirements. In delicate eye and plastic surgery, for example, 
this instrument has repeatedly demonstrated its efficiency 


in utilizing needles down to the smallest size practicable 
in surgical work. @ Its unigue advantage in providing the 


surgeon with an even greater range of stitching techniques, 
and its ability to employ any suturing material (fed from 
a continuous spool supply), renders the Singer suturing ‘in- 
strument one of the most useful and practical devices ever. 

offered in the field of surgery: 


SINGER SURGICAL STITCHING INSTRUME 


unites needle, holder, suture supply and severing edge in one,’ 
self-contained instrument, sterilizable as a complete unit. 


Copyright, U.S.A., 1945 by the Singer Manufacturing Company. All Rights Reserved for all Countries. 


SINGER SEWING MACHINE COMPANY 
Surgical Stitching Instrument Division A-55 
149 Broadway, New York 6, N. Y. 


Without obligation, please send copy of illustrated brochure, 


NAME 


ADDRESS 


CITY 
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--- WEBSTER 


SKIN GRAFTING KNIFE 


THE PRICE FOR THE % 00 
HANDLE ONLY iS 


The genuine SEXTOBLADE Blades extra. 
are 50¢ for a package of 5. A carton of 
50 for $3.34. 


Manufacturers Surgical Instruments, Surgical Instrument Repairing 


founded 1890 Hospital Supplies 


EDWARD WECK & CO., Inc., 135 Johnson Street, Brooklyn 1, N. Y. 
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In 1894 practical immunology in America took its 
first great lifesaving step when the Mulford Biolog- 
ical Laboratories of Sharp & Dohme produced com- 
mercially the first diphtheria antitoxin. 


Pilling’s contribution to this great event was the 
manufacturing, in collaboration with the H. K. Mulford 
Co., of the first antitoxin syringe. The consequent 
rapid rise of practical immunology from this small 
beginning, followed by phenomenal strides in pre- 
ventive medicine, is a mighty tribute to the medical 
profession and their co-workers, the manufacturers 
of biological products. 


Developments and improvements have also marked 
Pilling progress for 131 years. The addition of the 
Bowles diaphragm chest piece to the stethoscope; a 
new process for making a lighter and stronger 
speculum —these are a few of the many Pilling con- 
tributions to the advancement of medical sciencc. 


This long history of continued development and 
manufacture of fine medical equipment is one reason 
physicians and surgeons think of Pilling when they 
think of instruments and supplies. George P. Pilling 
and Son Company, Philadelphia 3, Pa. 


INSTRUMENT CRAFTSMEN SINCE 1814 


Dawn of a New Era 


Illustrated Top to Bottom 
P 15280 Hudson cranial drill set $65.00 


P 15385 Kolodny scalp hemostat 
P 15153 Frazier brain retractor 
P 15615 Cameron elevator 


Order direct or from your supplier 


4.50 
9.50 
4.50 
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‘FOR YOUR PRIVATE OFFICE 


AMERICAN 
SMALL INSTRUMENT 


STERILIZERS 


Years of trouble-free service in numerous 
hospitals from coast to coast make Amer- 
ican the logical sterilizers of choice for 
your office needs. 


HERE ARE VALID REASONS WHY... 
@ The chamber is its own thermostat... 
nothing to fail through fatigue. 


@ Of the thousands in use, not a single 
“burn-out” has ever been reported. 


@® Automatic temperature control in- 
cludes on-and-off operation plus per- 
manent safety low-water cut-off. 


ORDER TODAY or write 
for further information 


N 
v4 ta AMERICAN STERILIZER COMPANY 


Erie, Pennsylvania 


> DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES AND LIGHTS c 
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CRESCENT BLADES ARE SHARPER! 


blade is its cutting sharpness. | 
ver a clean, effortless incision in larg 
establishes its value for hospital, offic 
dustrial surgery. 
The unusually keen cutting edge of Cre 
ades is made possible by two factors: First, 
ades themselves incorporate an especially h 
lity of steel, with. a uniformly fine grain st 
and a carbon content of 1.20 per cent. Seco! 
utting edge is ground fo an extra acute ang 
bevel, made possible by the greater bie 
thickness of .021 inch. - 
‘Now, recent independent laboratory studie: 
e confirmed Crescent’s superior sharpn 
ploying a specially designed sharpness testing 
hine, under conditions of accurate temperature. 
ind humidity control, Crescent blades were sho 
produce longer cuts under the same initial fo 
using blades bought in the open market 
Apparatus ix different areas of the oo Mai 


Used For 
Testing lifornia, 


Sharpness 


(5 THE MASTER HAND 
[ | DESERVES A 
—— MASTER BLADE 
rescent SURGICAL BLADES AND HANDLES 


1. SHARPER 2. MORE RIGID 3. BETTER 4. CLOSER 5. MORE ECO 
CUTTING EDGE IN SERVICE BALANCE UNIFORMITY NOMICAL TO USE 
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Decker 
CULDOSCOPE 


Mew Vustrument OR ACCURATE 
DIAGNOSTIC PROCEDURES IN THE FEMALE PELVIS 


\ Cannula through 
Poste rior fornix 


-Chest 
Knee 


Self-retaning 
Cervical Cannula 


The Decker Culdoscope consists of a right 


angle vision telescope, trocar and can- 


nula especially designed to facilitate 
Write far Reprint puncture of the-cul-de-sac, and a set of 
three cervical cones and flexible tube 
with Luer lock connectors. With this in- 
strument accurate visual diagnosis may 
be made, as all organs of the female 
pelvis are readily observed when patient 
See Your Surgical Dealer is in the knee-chest posture as illustrated. 
This instrument also enables the operator 
to procure a photographic record of the 
appearance of the pelvic organs. 


AMERICAN CYSTOSCOPE MAKERS, Inc. 


1241 LAFAYETTE AVENUE ° NEW YORK 59, N.Y. 
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then Radiography 


4-Man-Power 


Recalling the period shortly after Roentgen’s 
famous discovery, is this depiction of how the 
progressive cofitemporary physician, inspired by 
the possibilities with x-rays in medicine, pro- 
ceeded to obtain a radiograph of his patient's 
hand. 


A crude set-up, as you see, yet it served his pur- 
pose—even though this two-plate static machine 
had to be manually cranked for a half-hour to 
produce a “skiagraph” of the hand! 


To fully appreciate how far x-ray science has since 
advanced, consider today’s facilities for producing 
chest radiographs in 1/60-second or less, and of 
8-inch steel castings in 3 1/2 minutes! 


Looking back upon this half-century of progress, 


we of the G-E organization enjoy a profound 
satisfaction in having been privileged to collabo- 
rate with the radiological profession and indus- 
trial engineers toward continual advancements in 
this science; while pledging anew our facilities 
for research and development as they may in the 
future serve the mutual interests. 


Jis9s| OUR FIFTIETH YEAR OF SERVICE Jigas? 


GENERAL ELECTRIC 


X-RAY CORPORATION 


2012 JACKSON BLVD CHICAGO (12), ILL., U.S.A. 


Called For 


AIRE-LITE BANDAGE is made from fine, flexible 
strands of Fiberglas and cellulose acetate. It is an all- 
plastic product. After being immersed in AIRE-LITE 
SETTING FLUID, which rapidly and completely 
evaporates, it forms an extremely light, porous and 


strong cast. 


An AIRE-LITE CAST is easily applied without muss 
or fuss. It is waterproof and will admit air, light and 
X-rays. The elasticity of the bandage permits smooth 
application; the strands of Fiberglas assure dimen- 
sional stability and add strength to the finished cast. 


Bi Reprints, Technic Folder and Price List 
An Aire-lite Cast Is Waterproof will be sent on request 


The TOWER COMPANY, Inc. 


Manufacturing and Research Specialists in Fracture Equipment 


*Trad k 
acai HOME OFFICE: 1008 Western Avenue, Seattle 4, Wash.—MAin 4443 


SURGICAL DISTRIBUTORS, INC. SURGICAL DISTRIBUTORS, INC. SURGICAL DISTRIBUTORS, INC. 
120 South La Salle St. Bldg. 1681 University Avenue 38 Park Row 
Chicago 3, Illincis St. Paul 4, Minnesota New York 7, New York 
Phone: State 8456 Phone: Nestor 5872 Phone: Barclay 7-6492 
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PRODUCTION OF 
PARENTERAL FLUIDS 


COLLECTION OF 
WHOLE BLOOD 


3 PREPARATION OF 
HUMAN BLOOD PLASMA 


The 
FENWAL SYSTEM 


offers the utmost in safety, maximum con- 
venience and simplicity, marked economy. 


*An approved equipment for hospitals 
participating in the OCD program. 


Fenwal Containers, Tel | and 
Telovac closures are REUSABLE. 


Describes in detail the operation 
and care of equipment « formulae - 
suggested technics for preparation, 
processing, storing and administra- 


tion. 
SEND FOR YOUR COPY TODAY 


MACALASTER BICKNELL COMPANY 
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Ethically promoted 
—not advertised to the laity. 


WHITE LABORATORIES, INC. 


Pharmaceutical Manufacturers, 


Newark 2, N. J. 


AVAILABLE IN BOTTLE 


MULTIPLE 
SHADOWS 


Because deficiency states have frequently failed to re- 
spond completely to treatment with a single vitamin, 


clinicians have adopted a policy of mixed vitamin 


therapy. 


White’s Neo Multi-Vi Capsules provide a potent, 
rationally balanced, 8-vitamin formula—including all 


vitamins known to be essential, in amounts substan- 


tially greater than adult basic daily requirements, yet 


not wastefully in excess of the average patient’s needs. 


FORMULA: 


VITAMIN A.. 5000 U.S.P. Units 
VITAMIN D.. 


800 U.S.P. Units 
THIAMINE HYDROCHLORIDE, 
RIBOFLAVIN ....... 
PYRIDOXINE HYDROCHLORIDE 
CALCIUM PANTOTHENATE ... 
NICOTINAMIDE ........... 
ASCORBIC ACID, U.S.P.... 


2 mg. 
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18th Century Gobelin Tapestry. 
Superbly woven in silk and wool, 
under the direction of Michel 


Audran, one of Europe's master 


craftsmen, this exquisite tapestry 


and its companion pieces were 


executed for Louis Alexandre de 


Bourbon, favorite son of Louis XIV. 


Courtesy of The Metropolitan Museum of Art 


PERFECTION 


18th Century Gobelin Tapestry . . . one of a series of 10 distinguished Gobelins 
now in possession of the Metropolitan Museum of Art. As these exquisite tapes- 
tries represent the most perfect examples of Gobelin craftsmanship existent in 
America, so, too, the name SKLAR exemplifies the ultimate in perfectioa in 
American surgical products. Ever since its founding over half a century ago, 
it has been traditional policy with SKLAR to use only the finest materials and 
workmanship ... to anticipate by intensive research every significant surgical 

sida development. This forward-looking policy, coupled with continually improving 

less Steel instruments wil! Production techniques, has made the J. SKLAR MANUFACTURING COMPANY 

be provided on request. the leader in a highly specialized field. SKLAR products are sold only through 
accredited surgical supply distributors. 


LONG ISLAND CITY, N. ¥. 


BRAASCH BLADDER SPECIMEN FORCEPS 
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IMPROVED ZIMMER CONTAINER 


Makes easy the quick selection of 
the right bone plates, drills and screws 


A simple lock prevents 
screws from dropping 
out. Pulling up two 
knobs on top of con- 
tainer releases lock. 


The improved Zimmer Bone Plate and Screw Container groups drills and 
plates according to number, and groups screws according to length. A 
simple lock prevents screws from dropping out, even when container is 
wrapped and placed upside down in the autoclave for sterilization; un- 
locks by pulling upward on two knobs so screws can be removed. 

This container materially assists in quick selection of the right plates, 
screws and drills... saves time for operating teams. Can be sterilized 
as a unit. 

Zimmer plates and screws are made of the best S-M-O stainless steel 
—non-corrosive and proved the toughest material applicable for bone work. 


Two complete Zimmer outfits to choose from, including full set of 
Sherman, or plain, plates, screws and drills. 


MANUFACTURING CO., WARSAW, IND. 
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eee BEHIND THE SCENES 


To our organization members, whose skills and devotion 
to a tradition have helped to maintain Kny-Scheerer 
instrument standards of quality, workmanship and serv- 
ice through 50 years of peace and wartime service, we 
express our humble gratitude—and the deserved 
acknowledgment of the surgical profession. 


Four personalities, for instance, whose 
combined services total 153 years... 


G. BAUER 


Little wonder that the K-S trademark is a rec- ee 


ognized symbol of correctness of design, unde- 
viating accuracy and functional dependability. 


ROBERT E. HENRY 
since 1919 


JOHN P. DOYLE 
since 1907 
Available through leading dealers everywhere 


KNY-SCHEERER CORPORATION 
21-09 Borden Avenue Long Island City 1, N. Y. 
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epeciFyY 7 
pENICILLIN: ABBOTT COMBINATION pACKAGE 
Supplied in vial of 190,000 Oxford ynits of penicillins vial of i 
vials each containing 100,000 Oxford units 20-cc- Jsotonic Solution Sodium Chiorides U.S-P- 
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THE MENOPAUSE, a normal event in a woman’s disturbed psyche quieted. Amniotin is a high- 


life, is for some troublesome and stormy. ly purified, complex mixture of estrogens 

For sixteen years Amniotin, a natural estro- derived from natural sources—well tolerated 
gen, has been bringing comfort and relief to and economical. Flexible in dosage, Amniotin 
harried women. Vasomotor and accompany- is available in parenteral, oral and intravag- 
ing disagreeable symptoms are lessened, the inal forms; standardized in International units. 


TRADEMARK 


E. R. Squibb & Sons, 745 Fifth Avenue, New York 22, N. Y. P ak 4) ELD 1? 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


= 
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Natural Estrogen. Natural Process 
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The heart that feels not now, is dead: 
The blood of his children 

shall curse his cowardice, 

who shrinks back at a time when 

a little might have saved the whole, 


and made them happy. Tuomas Parxe 


STAY ON THE JOB 
BUY WAR BONDS 


Upjohn 


KALAMAZOO 99, MICHIGAN 


mums FINE PHARMACEUTICALS SINCE 1886 
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100 CAPSULES 


mm 


(for adults) 


 COPPERIN’A® 


Iron-deficiency anemia is a factor to be considered in 
pre and postoperative conditions. Hence, we suggest 
that you prescribe Copperin routinely for a period 
preceding and following surgery. Copperin stimu- 
lates the hematopoietic system—provides material 
for replacement of hemoglobin—increases the red 
blood cell count. 


Because in Copperin iron ammonium citrate is com- 
bined with the catalyst copper sulphate, there is a 
greater utilization of the iron by the system. For this 
reason the iron content per capsule is purposely 
small—32 Mgm. As there is no stomach irritation or 
constipating effect from Copperin, it is exceptionally 
well adapted to routine use. In two strengths: 
Copperin ‘‘A’’ for adults; Copperin ‘‘B’’ for children. 


Liberal professional samples gladly sent on request 


MYRON L. WALKER COMPANY, Inc. 


Mount Vernon New York 
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THAN MEASURES UP 
’...AT LESS THAN AVERAGE COST 


@ The new increased potency of Biomines Capsules more than meas- 
ures up to the National Research Council’s recommended daily vitamin 
allowances, providing a surplus in most cases. The cost of Biomines 
remains low, enabling patients to save as much as 40% of the cost 


of comparable products. 


BIOMINES CAPSULES 


MULTIPLE VITAMINS 


fe 
rn Store 
/ 
Wtston 
DETROIT 31, MICHIGAN 
NEW YORK KANSAS CITY SAN FRANCISCO WINDSOR, ONTARIO 


FACTS ABOUT STEARNS VITAMINS 


EACH BIOMINES CAPSULE (Multiple Vitamins) CONTAINS: EACH VITAMIN B COMPLEX CAPSULE CONTAINS: 
Vitamin A (Fish Liver Oils) 5000 U.S.P. Units; Vitamin Thiamine Hydrochloride (B,) 2.0 mg.; Riboflavin (Bz) 
D (Synthetic) 800 U.S.P. Units; Thiamine Hydrochloride 3.0 mg., Calcium Pantothehate 1.0 mg.; Niacinamide 
(B,) 2.0 mg., Riboflavin (Bz) 3.0 mg., Niacinamide 25.0 20.0 mg.; Pyridoxine Hydrochloride (Be) 0.1 mg.; Liver 
mg.; Ascorbic Acid (C) 75.0 mg.; Liver Concentrate Concentrate (1:20) 100 mg. Available in bottles of 25, 100 
(1.20) 80 mg. Available in bottles of 25 and 100. and 250, 


TRADE-MARK BIOMINES — REG. U.S. PAT. OFF. 
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STERI-PADS 


2 TYPES—ALL-GAUZE & ZOBEC 


NEW BRUNSWI 


cx 


@ Steri-Pads* give you hospital dressing service— 
in your office! Neatly folded and sealed in indi- 
vidual envelopes, they’re always ready for use— 
sterile, convenient, inexpensive. 

Two types— All-Gauze and Zobec’—the pad with 
the downy cotton filmation that provides added 
softness and absorbency. 

Three sizes—2”, 3” and 4” squares, 100 in box. 

ORDER FROM YOUR DEALER 


*Trade Mark Registered U. S. Pat. Off. 


little, i 


duce 
density: 


the six tablet contrast medium for 


CHOLECYSTOGRAPHY 


PRIODAX*, beta-(4-hydroxy-3, 5-diiodopheny! )- 
alpha-phenyl-propionic acid, is available in envelopes 
of six tablets, in boxes of {, 5, 25 and 100 envelopes. 
%SCHERING CORPORATION 
Bloomfield, New Jersey 


COPYRIGHT 1948 BY SCHERING CORPORATIOD *Trade-Mark Reg. U.S. Pat. Of 


» 
is not 4 phenolphths 
leio derivative: 
is well tolerated - + ° less likely t© 
produce gastro-intesting! disorders 
such 4s nausea, yomiting. and 
diarrhea. 
is simple to administer 
a sing’ dose of six tablets 
js sufficient. 
4 ad 4 avoids the possibility of con- 
Pal yor clear, depen™ fusing intestinal shadows be- 

’ able cho ecystograms - cause it 1S rapidly absorbed 
contains 51.5 per cent of the sma | intestine - -- 
sjodine, sufficient tO any» reaching the 
shadow colon. 

does not require com- 
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Testimonials may have to be 
brushed aside in the critical 
evaluation of a mode of treat- 
ment. But when outstanding cli- 
nicians voluntarily state their 
satisfaction based on critical ob- 
servation of patient after patient, 
their findings may well be ac- 
cepted as substantiation. 
Darthronol, the multiphasic 
systemic approach to arthritis, 
has merited its wide and rapidly 
growing acceptance. The many 
favorable reports of its efficacy 
in the treatment of chronic ar- 
thritis, received from clinicians 
in every section of the country, 
are based solely on the subjec- 


J. 


DARTHBRONOL 


B. ROERIG & COMPANY 


536 Lake Shore Drive @ Chicago 11, Illinois 


tive and objective improvement 
of their patients. 

The therapeutic value of each 
of the nine active constituents of 
Darthronol is well established. 
Darthronol furnishes in a single 
capsule massive dosage of vita- 
min D, and adequate potencies 
of the eight other vitamins so es- 
sential for the proper functioning 
of the many metabolic processes. 

Darthronol presents a conveni- 
ent and effective method of uti- 
lizing the newest concepts in 
multiphasic antiarthritic therapy 
by treating not only the articular 
involvement, but the general sys- 
temic disturbances as well. 


Each Capsule Contains: 
Vitamin D (Irradiated Ergosterol) .. 50 000 U.S.P. Units 


...... 5,000 U.S.P. Units 
Ascorbic Acid........... ‘eee . 50 mg. 
Thiamine Hydrochloride..................... 2 mg. 
Pyridoxine Hydrochloride................... 0.1 mg. 
Calcium Pantothenate...... 0.333 mg 


Mixed Natural Tocopherols . 


Originally Introduced 
as DARTHRON 
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Memeil!l Laboratori 


By providing the comfort necessary for rest and 
relaxation during the stage of dilatation, and by reliev- 


ing the tension of anxiety, 


BUTISOL SODIUM 


(Sodium salt of 5-ethyl-5-secondary butyl barbituric acid McNeil") 


is of appreciable assistance in conserving the patient’s 


strength and nervous stability for the ordeal of delivery. 


Butisol Sodium is a powerful sedative-hypnotic 
possessing a maximum degree of safety—without toxic 


effect on heart, lungs, kidneys, liver. 


Indicated in obstetrical hypnosis, insomnia, neu- 
roses, spasticities, preoperative sedation, postoperative 
pain; particularly suited for prolonged daytime 


sedation. Caution: Use only as directed. 
Capsules Butisol Sodium, 1% gr. 
Supplied in bottles of 100, 500 and 1000. 


TRIAL SUPPLY ON REQUEST 
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hemorrhagic diatheses 


ee A $9 $2) 


Hemorrhagic diatheses in obstructive jaundice, and bili- 
ary fistula, and in the newborn are now known to be de- 
pendent upon hypoprothrombinemia. This can be rapidly 


and effectively forestalled by the administration of 


AQUINONE 


INTRAMUSCULARLY 


AQUAKAY 


TABLETS ORALLY 

vitamin K active preparations of menadione in aqueous solution 
Because of the addition of a local anestheuc AQUINONE its free 
from the usual post-injection discomfort 

Being water-soluble, parenteral AQUINONE is.more rap- 
idly and more thoroughly utilized and oral AQUAKAY 
is more readily absorbed in the intestinal tract without 
the adjuvant use of bile salts. AQUINONE and AQUAKAY 


represent the most potent form of vitamin K activity. 


Bischofh 


ERNST BISCHOFF COMPANY, INC. ¢ IVORYTON, GONNECTICUT 
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SELECT YOUR SULFONAMIDES 
AS YOU WOULD A SCALPEL 


It is axiomatic that good surgery requires good tools— 
tools that fit the job at hand. It is no less important to 
select the proper sulfonamide in an appropriate dosage 
form to meet and deal most effectively with 


specific infections. 


Sulfonamides, Lilly, for systemic and local 
administration, are provided in a complete variety of 
dosage forms for every indication. They are quickly 
available through the drug trade. Eli Lilly and 
Company, Indianapolis 6, Indiana, U. S. A. 


31 


|_| 
: 


Seldom sick Guz never well 


e Today, with our generously rationed American diet, there 


are few who develop frank vitamin deficiency syndromes. 


But there is a great host of people who do not enjoy buoyant 
good health because they fail to obtain enough of these all- 


important accessory food substances. 
They are seldom sick but never well. 


For this great group, additional vitamins are necessary. 


And what more convenient way is there to supply this need 


than to prescribe ‘Avicap.’ 


One ‘Avicap’ a day supplies the minimum daily requirements 


of the six vitamins known to be essential in human nutrition. 


‘Avicap’—Registered Trademark 


Multi-vitamin Capsule 


Each ‘AVICAP’ contains: Vitamin A... 5,000 U.S.P. units; 
Vitamin D...500 U.S.P. units; Vitamin B;...1 mgm.; Vitamin B2...2 mgm.; 


Vitamin C ...30 mgm.; Nicotinamide... 10 mgm. 


BURROUGHS WELLCOME «& CO. (U.S.A.) INC., 9-11 East 41st Street, New York 17, N. Y. 
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FROM THE PAINTING BY EUGENE SPEICHER COURTESY, AMERICAN COLLEGE OF SURGEONS 


Georg 


1864-1945 


Master Surgeon, Scientist and Author. Co-founder and President, American College of Surgeons: Brig- 
ade Surgeon, Spanish American War; Professor of Surgery, Western Reserve University, 1911-1924; 


A. M. C. and Director, Base Hospital No. 4, in France, World War I: Founder and Director, 


Major, U.S 
nic Foundation, 1921-1943. Outstanding investigator in the energy mechanism of life. 


Cleveland 
From the series, Great American Surgeons. Reproductions suitable for framing sent free on request to: 


ETHICON SUTURE LABORATORIES, DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 
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Surprising differences revealed 


in catgut digestion 


Enlarged photograph of five stages of digestion of surface-chromicized gut in trypsin solution. 


SURFACE-CHROMICIZED CATGUT 


rHE MATERIAL: Surface-chromicized gests readily, leaving a hollow cylinder which 


after spinning and drying. The chrome con- 
centration is very high in the surface layers This cylinder may be excessively resistant 
and relatively low in the core of the strand. _tg enzyme action and persist in tissue, fre- 
HE RESULT: In enzyme solution, the quently leading to knot extrusion. 


separates into ribbons. 
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Enlarged photograph of five stages of digestion of Tru-Chromicized gut in trypsin solution. 


ETHICON TRU-CHROMICIZED CATGUT 


THE MATERIAL: By the Tru-Chromiciz- 
ing method, individual ribbons of catgut are 
soaked in chrome bath before they are spun 
into strand, permitting uniform deposition 
and full control of chrome concentration. 

THE RESULT: The Tru-Chromicized 
strand has the same chrome content from 


periphery to center, and hence exhibits uni- 
form enzyme resistance throughout diges- 
tion. Ethicon’s Tru-Chromicized gut digests 
on the surface and retains its integrity as a 
unified suture until digestion approaches 
completion. Total digestion eliminates knot 
extrusions. 


ETHICON 
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She only Tuu-Chromicized Surgical Gut 
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Surgical Gut with Lock-Knot Finish 


Suture Breakage Minimized 


WITH ETHICON’S 20% MORE STRENGTH-UNIFORMITY 


@ “What is the secret of Ethicon’s 
strength?” we are sometimes asked. Photoelectric microgauge tells significant story 


That’s a secret we are glad to tell. 

First—Ethicon manufactures its own oor 
surgical gut. Every process from raw oor 
sheep gut to sterile tube is performed by 0017 
our own laboratory and technical staff. oor 

INCHES 3 é 9 

Second—Special machines, exclusive HAND-POLISHED SURGICAL GUT SUTURE 
with Ethicon, designed by our engi- a ae 
neers, are capable of finishing the gut 
to a tolerance of 2/10,000 of an inch. Size 1, charted by the photoelectric microgauge, shows 

diameter irregularities along entire length of strand. 
uniformity and contributes to greater 


strength-uniformity. Independent labo- - 
ratory tests confirm that Ethicon SS 
Tru-Gauged Catgut has an average 
strengthunifosmity 20% greeter then SUBCICAL GUT SUTURE 


en paren. Size 1, charted in same manner by the microgauge, shows 
You can minimize breakage annoy- gauge uniformity resulting from Tru-Gauging Process. 
ance with Ethicon. This gauge-uniformity gives 20% greater uniformity of 
Only Ethicon Sutures are Tru-Gauged. strength by eliminating “low spots” that cause weakness. 


Ethicon Sutures for every purpose supplied by your surgical dealer 


ETHICON SUTURE LABORATORIES 


Division of Golmrenafolen New Brunswick, N. J. 


World’s Largest Manufacturer of Surgical Catgut 


Suture Laboratories at New Brunswick, N. J.; Chicago, Ill.; Brazil; Argentina; England; Australia 
Copyright 1945, Johnson & Johnson Printed in U. S. A. 
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y 
SURGERY AND THE SURGICAL SPECIALTIES 
IN A CHANGING WORLD* 


HE most important task before the 
nation today is the winning of the 
war. The war is not yet won; much 
remains to be done before victory rewards 
the magnificent efforts of our armed forces. 

Unfortunately our recent victories, with 
the all too prevalent talk of reconversion 
and post-war planning, have led to a great 
relaxation of effort on the part of many of 
our citizens who believe that the war has 
been won. 

The war activities of the medical pro- 
fession continue without surcease or change, 
both in the armed forces and on the home 
front. All resources are being fully utilized 
and often under great handicaps. Never- 
theless, the health of our troops is the best 
of any army in the world. Battle casualties 
are receiving the best surgical care possible. 
In World War I battle casualties operated 
upon in evacuation hospitals had a mor- 
tality of about 14 to 16 per cent, whereas 
in this war they are 2 per cent. The health 
of the civilian population is the best in our 
history, even with more than 58,000 phy- 
sicians in the armed forces. It is incumbent 
upon all of us not only to acquaint the 
public of these facts but to tell them how 
they came about. 

These outstanding results are due to the 
splendid medical education received by 


these young men before they entered the 
war and also due to the fact that they are 
in the front lines administering aid right 
at the place of injury. The public is too 
prone to ascribe these medical achieve- 
ments to new miracle drugs alone, and to 
lose sight of the fact that they are due to 
the work of the physicians. 

Never before has there been a conflict of 
such magnitude, as far as the number of 
men and women engaged in the war, the 
global extent of the fighting fronts, the 
mechanization of war, the speed of war 
movement, and the rapid evacuation of 
sick and injured by air transport. 

The percussions and repercussions of any 
war are always in direct ratio to the extent 
and intensity of hostilities. It behooves all 
of us to consider the reverberations that 
will certainly occur after hostilities cease. 
This war surpasses in every way World 
War I, therefore, it is reasonable to assume 
that subsequent social, political, and eco- 
nomic problems will be that much greater. 

For many years certain pressure groups 
have promoted propaganda to revolution- 
ize the type of medical practice in this 
country. Most of this propaganda is the 
work of social workers, statisticians, and 
economists who know little or nothing 
about the care of the sick. The present high 


*Read at the Annual Meeting of the Western Surgical Association held in Chicago, December 1 and 2, 1944. 
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status of efficiency of medical service in 
this country is definitely related to our 
present system of practice. 

The medical profession is not static. The 
American Medical Association, through its 
constituent state and county medical 
societies, has sponsored various plans to 
meet the costs of medical care. Their prime 
concern was to insure the best care for the 
patient. We are the most completely in- 
sured nation in the world with 68,000,000 
policy holders for life insurance. Just as we 
have been educated to buy insurance 
against all sorts of hazards, so, too, the 
public can be educated to purchase health 
and hospital insurance. Indeed already 
more than 18,000,000 workers are now 
insured in whole or in part against some of 
the hazards of illness. The privilege to do 
this is the privilege of the citizen. There is 
- no proof that he can’t or won’t, nor is 
there any proof that government with its 
ever increasing taxes and bureaucracy can 
do it better. 

The American Medical Association, in 
connection with the American College of 
Surgeons and the American College of 
Physicians, realizing the need to meet 
problems after the war, established the 
Committee on Post-War Medical Service. 

The problem of first concern was medical 
education. With a shortened internship, 
with the interruption of the training of the 
resident and the research worker, a study 
of the needs of the returning medical 
officers was undertaken through the Coun- 
cil on Medical Education and Hospitals of 
the American Medical Association. This 
problem concerned the educational facili- 
ties required for returning medical officers 
and the future educational objectives of 
medical officers. These studies were carried 
out by Dr. Victor Johnson and Dr. F. S. 
Arested of the Council and by Lt. Col. 
Harold C. Lueth, A.U.S. Surgeon General’s 
Liaison officer. 

The tabulations of 11,019 questionnaires 
showed that 58.2 per cent favored or de- 
sired to take long courses, 23.4 per cent short 
courses, and 18.4 per cent desired no addi- 
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tional training. Interesting is the fact that 
the largest number of men requesting long 
courses came from the recent graduates; 
3,640 requests out of a total of 6,417 came 
from men who graduated from 1938 to 
1943. The large number of requests for 
short courses came from the older gradu- 
ates, men who graduated before 1920 and 
from 1920 to 1929. 

Marked expansion of educational facili- 
ties will be required, temporarily, to meet 
the needs of the returning medical officers. 
This responsibility rests with the medical 
profession, the medical schools and the 
hospitals of the United States. 

There probably will be other programs, 
such as giving courses to the medical 
officers while still in service. 

The need for teachers is obvious, if this 
new program is to be carried out. Hence, in 
demobilization some thought and consider- 
ation must be given to the teachers who 
are to carry out these teaching programs. 

The Council is making a survey of 
present facilities, their expansion and possi- 
bility of new facilities. 

Anticipating some of the problems of the 
returning medical officers, the House of 
Delegates of the American Medical Associ- 
ation at its annual session in Chicago, 1944, 
authorized the establishment of a Bureau 
of Information. Specifically, the aims of 
this Bureau are to provide the veteran 
medical officers information concerning 
educational opportunities; to provide him 
with information concerning state licensure 
and facilitating their procurement of licen- 
sure in states other than the state of former 
practice. In addition, the Bureau will pro- 
vide the medical officer with information 
concerning medical, social, economic and 
other phases of community life so as to 
enable him to make a wise selection of his 
permanent location in which to practice. 
It is difficult at this time to state how 
many returning officers may wish to change 
their location. Certainly it will be of great 
value to the young man about to establish 
a practice. 
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Already Congress has provided for the 
education of the veteran and authorities 
have ruled that returning medical veterans 
may receive from one to three years of such 
education with an allowance of $500.00 
annually for tuition which may be paid 
to the hospital that provides a residency 
and $75.00 a month for subsistence. 

Although a few of the certifying boards 
were established before 1933, the great 
impetus to graduate medical education in 
this country followed the action of the 
House of Delegates of the American Medi- 
cal Association, when by resolution at the 
annual session in 1933 they instructed the 
Council of Medical Education and Hospi- 
tals to set up standards for graduate 
medical education and to aid in the estab- 
lishment of certifying boards. 

Not only have the boards set up stand- 
ards for training in the various specialties 
but they have taken steps to make facilities 
available for training men who wish to take 
the examinations. The boards were estab- 
lished on a voluntary basis by the profes- 
sion for the purpose of improving the 
quality of medical care to be given to the 
people. As in any new undertaking there 
are apt to be certain pitfalls and errors, I 
think on the whole the various boards have 
avoided these pitfalls. Some of the boards, 
I am afraid, have lost sight of the original 
function of the boards, namely, to certify 
men who are competent in their specialty. 
There seems to be a tendency to lengthen 
the period of training by some boards and 
to insist that the candidate present evi- 
dence of research activities. 

I disagree with the statement that a 
specialist necessarily has a limited point of 
view and that because he confines his work 
he fails to consider the patient as a whole. 
If this is general, then does not the fault 
lie with those of us engaged in teaching? 
In order to avoid these pitfalls the Ameri- 
can Board of Urology includes in its exami- 
nations questions on surgical principles 
such as inflammation, wound repair, shock 
and hemorrhage, etc. We believe the urolo- 
gist should be familiar with the diagnosis 
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of surgical complications, hence include 
such subjects as pneumonia, pulmonary 
embolism, atelectasis, postoperative dilata- 
tion of the stomach, etc. 

With the return of the medical officer 
who has not completed his requirements, a 
special problem exists when he presents 
himself for his final examination. 

The boards will assume in the postwar 
period not only a very important place in 
the training of the returning medical 
officers, but also in the guidance of the 
younger men whose training has been inter- 
rupted by the war. 

Whether or not we practice a surgical 
specialty, and I include general surgery 
as a specialty, the need for a broad training 
in the fundamentals is necessary. This is 
basic at the undergraduate level. I am 
afraid that this is often sadly neglected. 
I believe that in the postwar period we 
must have another look at our system of 
teaching at the undergraduate level. 

I am amazed at the number of interns 
who have no conception of writing a good 
history, and of their inability to carry out 
a good physical examination. It Is evident 
that the teaching of these subjects needs a 
new appraisal. The ease with which the 
history and physical examination are 
glossed over and the rapidity with which 
they reach for laboratory aids is astound- 
ing. At times one wonders whether the 
present day clinician has lost his powers 
of observation and teaching. The over- 
emphasis on the laboratory side, rather 
than the clinical side, is striking. The fear 
to make a diagnosis of acute appendicitis 
without a blood count, the hesitation to 
make a diagnosis of renal stone because the 
x-ray is negative, the timidity to make a 
diagnosis of a Potts’ or Colles’ fracture be- 
cause no x-ray is available, all cause one 
to wonder. The case of tabes with cardinal 
signs receives no diagnosis until the 
Wassermann report is at hand. 

Is it possible that the pendulum has 
swung too far? I believe we should teach 
our young men to make a diagnosis without 
resorting to all sorts of tests and then to 
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verify the diagnosis with the laboratory 
tests indicated. History taking seems to be 
almost a lost art as is physical diagnosis. 

Whether one practises general surgery 
or one of the surgical specialties one must 
look at the patient as a whole. This means 
that each patient should be viewed as a 
medical problem first, one who may re- 
quire some type of surgical treatment. 

Many operations formerly so common in 
every clinic have practically disappeared. 
No longer are the wards filled with cases 
of surgical tuberculosis, such as extensive 
involvement of the glands of the neck, bone 
and joint involvement and genitourinary 
tuberculosis. “Pus tubes,” formerly on 
every operative clinic schedule, are almost 
forgotten. Internal and external urethrot- 
omy for urethral strictures following gonor- 
rhea are a thing of the past. The number of 
goiter operations are markedly on the 
decrease. 

On the other hand new surgical fields of 
endeavor have been developed, our knowl- 
edge increased, and the patient the re- 
cipient of better and wider surgical care. 
The outstanding achievements in the fields 
of neurosurgery, orthopedic surgery, genito- 
urinary surgery, and chest surgery are 
phenomenal. 

The recent developments in the field of 
endocrine surgery and vascular surgery, 
while just at the brink of development, bid 
to further expansion. The work of the 
gynecologist in endometriosis has been 
most significant. 

With our increased knowledge of path- 
ology and with improvements in technical 
equipment, revolutionary changes have 
occurred in treatment. Conditions formerly 
treated by major surgical procedures have 
given way to simpler procedures which 
have reduced both mortality and mor- 
bidity. I will refer to only two of them— 
the treatment of papillomas of the bladder, 
large and small as well as borderline in 
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malignancy, by fulguration through the 
cystoscope, and the treatment of be- 
nign prostatic obstruction by resection 
which has almost completely replaced 
prostatectomy. 

The practice of medicine tends more and 
more toward preventive medicine. The 
surgeon and the surgical specialist also 
practise preventive surgery. 

The importance of preoperative prepa- 
ration of the patient first stressed by the 
urologist, the preliminary administration 
of iodine to the goiter patient, the choice 
of one of many forms of anesthesia, the 
preoperative transfusion of blood, the use 
of sulfa drugs in the abdominal cavity to 
prevent peritonitis, and the use of sulfa 
drugs and penicillin before the extraction 
of infected teeth certainly constitute pre- 
ventive measures. 

The value of the blood bank established 
itself in short order. The life saving feats 
of the blood banks soon led to the estab- 
lishment of the eye bank, the bank for 
dehydrated nerves and the cartilage bank. 
The use of frozen sections of veins in the 
African campaign will no doubt lead to the 
establishment of banks for frozen veins. 

What will be the impact of all this on 
the future practice of surgery? Following 
the last war, and in part due to it, great 
impetus was given to group practice. The 
Western Surgical Association was founded 
by individual practitioners of surgery and 
the surgical specialties. With the large 
number of group clinics, with university 
medical schools engaged in private and 
semi-private practice of medicine, with 
industry entering the field of prevention of 
industrial diseases and accidents, but also 
a tendency to engage in practice, we may 
well pause to reflect on the future position 
of the individual surgeon and _ surgical 
specialist. 

HERMAN L. KRETSCHMER, M.D. 

President, American Medical Association 
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HE present war has created wide- 
spread interest in the emergency 
treatment of acute abdominal in- 


juries. Kirk” states that, “‘although ab- 
dominal wounds comprise a_ relatively 
small number of all war wounds, they are 
particularly important because they con- 
tribute most to the case fatality rate.” 
In former wars, many seriously injured 
patients were considered hopeless and it 


was thought that the time consumed in 
their management would be better spent 
in the treatment of injuries with more 
favorable prognoses. At the present time, 
however, the outlook is more favorable, 
because of the efficient methods of trans- 
portation and the creation of special 
surgical units to care for this type of 
injury. !?? 

The scope of this paper includes, in 
chronological sequence, the emergency 
treatment of acute abdominal injuries 
from the time of admission to the emer- 
gency room until the danger of post- 
operative complications is past and the 
condition becomes one of routine conva- 
lescent care. A brief review of eighty-eight 
personal cases is presented. 

Case Classification and Early Treatment 
of Shock. Patients admitted to the emer- 
gency room must be classified primarily 
as those in shock or impending shock and 
those not in shock. If shock or impending 


shock is present, then its treatment should 
be the first consideration. Morphine should 
be administered in large doses (from 4 to 
1g gr. subcutaneously depending on the 
size and age of the patient) to alleviate 
pain and apprehension. When severe pain 
is a factor in the production of shock, 
smaller doses of morphine (usually 1 gr.) 
may be slowly administered intravenously. 
If evisceration is present, the exposed 
organs should be wrapped in sterile towels 
moistened with warm saline solution and 
a temporary dressing applied until the 
patient reaches the operating room. In 
the absence of head or chest injuries, the 
foot of the bed should be elevated twelve 
inches to help prevent cerebral anemia, !* 
and increase the return blood flow to the 
heart.!°! Five per cent glucose in normal 
saline should be started tmmediately.*! 
Plasma may then 
be administered as indicated. It is our 
policy to use a DeBakey needle of the 
donor type or a No. 19 gauge needle and 
start with 5 per cent glucose in normal 
saline, then change to plasma if the patient 
is suffering from shock without hemorrhage 
or change to plasma until compatible 
blood can be obtained when excessive 
blood loss is the major factor. Adrenal 
cortical hormone, 75 to 100 dog units 
intravenously, has been found to be of 
value by some investigators.® Its efficacy, 


* From the Department of Surgery, School of Medicine, Tulane University, and the Section on General Surgery, 
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however, has been disputed.*!* There is 
some controversy about the use of heat 
in shock.* Whereas the application of heat 
has been advocated in the past, it is now 
known that over-warming is actually detri- 
mental in shock because it favors vaso- 
dilatation and excessive loss of fluid 
through perspiration.” Although excessive 
warming is undesirable, prevention of 
chillmg is imperative. For this reason the 
covering with blankets of a patient in 
shock is desirable. The use of cold in shock 
is advocated by some investigators,® but 
we have had no experience with such 
treatment. The patient’s pulse rate and 
blood pressure should be recorded at least 
every fifteen minutes. Oxygen should be 
administered by nasal catheter or B.L.B. 
mask to prevent anoxemia. It is a known 
fact that shock may produce anoxemia 
which, in turn, increases capillary permea- 
bility with resultant vasomotor collapse,” 
thus establishing a vicious cycle.”! 
Response to the treatment of shock 
should determine the time for exploratory 
laparotomy. The patients may be divided 
into three types: First, those who respond 
well to the shock treatment, that is, pulse 
rate and blood pressure become stabilized 
and remain so for a period of one to two 
hours. These patients may then be oper- 
ated upon if exploration is indicated. 
Second, those patients responding ade- 
quately to the treatment of shock for a 
short period of time only, subsequently 
relapsing into their original state. These 
patients usually have profuse intra-ab- 
dominal hemorrhage and operation should 
be performed at once to control the bleed- 
ing, following which further transfusion 
will be beneficial.”7* Third, those patients 
who do not respond to adequate shock 
therapy, but continue in profound collapse; 
they are usually hopeless and operation 
may serve only to hasten the lethal exitus, 
unless there is a remote possibility of con- 
trolling massive hemorrhage.!”’ Obviously, 
the deciding factor then becomes the 
surgical judgment of the physician,’* and 
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occasionally death can be prevented by 
heroic surgery. 

Aids in Diagnosis. While the patient 
is being treated for shock, certain labora- 
tory and diagnostic procedures are in- 
dicated. The most effective means of 
estimating the amount of blood loss is the 
serum protein determination by the falling 
drop method of Barbour and Hamilton!” 
together with repeated hematocrit read- 
ings.'*82 These methods show exact blood 
changes twenty-five times more accurately 
than the older system of frequent blood 
counts and hemoglobin estimations. When 
the specific gravity of peripheral blood 
increases, water loss is present; conversely, 
when the specific gravity decreases, hemor- 
rhage is present. It can be determined from 
this procedure whether the bleeding is 
progressing, decreasing or remaining static, 
thus simplifying the diagnosis and ther- 
apy.®*® The red blood count and hemoglobin 
determination may serve as indications 
of the presence of shock or hemorrhage, 
but are not as accurate as the method 
previously mentioned. The leucocyte count 
is usually not helpful.!44 A voided or 
catheterized specimen of urine should be 
examined for gross or microscopic blood 
to determine the presence of injury to the 
genitourinary tract.!!'541° [f hematuria is 
present, injury to the bladder may be 
determined by insertion of a catheter and 
installation of sodium iodide, followed by 
roentgenograms.'°* When possible, the pa- 
tient should be cystoscoped. A_ rectal 
examination should be done to determine 
the presence of blood in the lower gastro- 
intestinal tract. 

Roentgenograms are of diagnostic value 
in perforating wounds of the abdomen,**!!4 
because of the frequency of free gas within 
the peritoneum when a hollow viscus is 
injured.!°* However, manipulation of the 
patient is a dangerous procedure and may 
cause relapse into shock.!"*4 If there is a 
point of entrance and none of exit, the 
roentgenogram is valuable also in locating 
the site of the foreign body.” If the 
patient is not in shock, an anteroposterior 
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roentgenogram with the patient in the 
erect position is desirable; in the presence 
of shock an anteroposterior film with the 
patient in the left lateral decubitus is 
preferable. In the latter view air under the 
right costal margin between the liver and 
the chest wall is visible. It should be 
remembered, however, that failure to find 
air under the diaphragm does not preclude 
the possibility of injury to a hollow viscus, 
as a perforation may produce free air 
either relatively late or not at all.* 
Pneumoperitoneum usually indicates in- 
jury either to the stomach or to the gas- 
filled colon.'!? If the patient’s condition 
permits, fluoroscopy is of definite value 
in locating the foreign body. When this 
method is used the position of the patient 
can be changed and site of the foreign 
body marked on the skin. 

We have found peritoneal aspiration to 
be helpful in questionable cases of non- 
penetrating intra-abdominal injuries. A 
No. 18 gauge spinal needle is inserted over 
the probable site of the injury. The aspira- 
tion of gross blood or fecally contaminated 


peritoneal fluid verifies the diagnosis of a 
ruptured viscus.**® Negative findings in 
one area, however, do not preclude positive 
results at another point. 

Patients Not Requiring Operation. 
rotomy is usually not indicated under the 


Lapa- 


following conditions: (1) When shock is 
controlled and the injury localized to the 
substance of the liver, with no possibility 
of injury to the gallbladder or extrahepatic 
biliary system. Bleeding from the liver 
per se usually responds to conservative 
measures and packing or suturing of the 
liver is only rarely necessary.!? (2) In non- 
penetrating wounds confined to the ab- 
dominal wall, when trauma from a blunt 
object has not played a major role. (3) In 
wounds of the abdomen made with a small 
sharp instrument, such as an ice-pick, or 
when injury is due to multiple bird-shot 
wounds. Even if the bowel has been 
perforated in this manner, usually the 
wounds are so small that the serosa seals 
over without leakage and only careful 
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observation with conservative therapy is 
indicated. 41,135 (4) In patients whose in- 
juries are of long duration and anatomical 
or functional restitution is obviously 
impossible. 

The preceding conditions have been 
listed as injuries usually not requiring lap- 
arotomy, but whenever there is reasonable 
doubt an exploratory operative procedure 
should be resorted to. 110,113, 136 

Patients Definitely Requiring Operation. 

In the following conditions exploratory 
laparotomy is indicated: (1) In continued 
shock for one or one and one-half hours 
despite adequate shock therapy and blood 
transfusions, because continued intra-ab- 
dominal hemorrhage is usually present 
and will obviously continue unless bleeding 
is controlled and transfusions administered. 
(2) Torn abdominal wall with lacerated 
gut or omentum protruding into the site 
of the wound.® (3) Where there is definite 
evidence of a perforation of a hollow viscus 
as suggested by vomiting of blood, signs of 
peritonitis or bloody stools. (4) Increasing 
abdominal pain and rigidity. (5) Air under 
the diaphragm, revealed by roentgenologic 
examination. (6) An increasing pulse rate 
together with questionable evidence of 
intra-abdominal injury.’ (7) Although 
the treatment of kidney injuries is usually 
conservative, operation is indicated if 
there is evidence of excessive retroperi- 
toneal hemorrhage manifested by bulging 
of the flank with increasing shock, pain 
and hematuria.*?*” (8) Injury to the 
bladder determined by hematuria, cystog- 
raphy or cystoscopy. 

Pre-anesthetic preparation. When lap- 
arotomy is necessary, the preoperative 
basal anesthetic must be considered. Scopo- 
lamine or atropine may be used, but 
scopolamine is the drug of choice, ad- 
ministered in the ratio of {99 gr. to \% gr. 
of morphine, }{50 gr. to ¥ gr. of morphine, 
etc., the exact dose depending on the size 
and age of the patient. Scopolamine is 
believed to be more effective than atropine 
because of its pronounced synergistic 
effect with morphine in depressing the 
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cerebral cortex and a more profound 
amnesia, while, at the same time, it tends 
to counteract the depressing effects of 
morphine upon the respiratory center. In 
the past, toxic reactions from the use of 
scopolamine because of its impurity were 
common and the drug fell into disuse. At 
the present time, however, the pure drug 
is obtainable and may be used without 
hesitancy. It has been thought by some 
that scopolamine has a depressing effect 
upon the respiratory center, but more 
recent pharmacologic studies have dis- 
proved this.! 

The prompt administration of anti- 
tetanic and antigen sera is essential, and 
should be done shortly after the patient 
has been given the preoperative basal 
anesthetic. By this time, sedation has 
taken effect and there is less likelihood of 
shock or allergic reaction. Three thousand 
units of tetanus anti-toxin should be 
administered following a negative sensitiv- 
ity test. If toxoid has been given previously, 
a booster dose should be administered.*! In 
the presence of seriously contaminated 
wounds it is advisable to administer poly- 
valent gas bacillus anti-toxin.”!%7 

Selection of Anesthetic. Consideration of 
the problem of the selection of the anes- 
thetic is most important, but detailed dis- 
cussion of this phase is beyond the scope of 
this paper. The maintenance of quiet 
respiration, high oxygenation and com- 
plete abdominal relaxation with rapid 
return to consciousness following comple- 
tion of the operation is, of course, neces- 
sary. Obviously, highly trained anesthetists 
are always desirable but not always avail- 
able. Therefore, in order of preference, the 
following anesthetic agents will be con- 
sidered.'78 (1) Gas (ethylene) induction 
followed by ether and oxygen” allows a 
high oxygen concentration in the blood, as 
only 4 per cent concentration of ether in 
the alveoli is required to produce total 
anesthesia and complete relaxation. Theo- 
retically, this allows an alveolar concentra- 
tion as high as go per cent oxygen, 4 per 
cent ether, and 5 per cent carbon dioxide. 
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It should be kept in mind that ethylene, 
ether and cyclopropane are inflammable. 
(2) Cyclopropane and oxygen also allow a 
high concentration of oxygen and complete 
relaxation. The alveolar concentration 
for surgical anesthesia is 20 to 25 per cent 
cyclopropane and 60 to 70 per cent oxygen. 
(3) A spinal anesthetic fulfills all of the re- 
quirements in regard to complete relaxation 
but should not be used in the presence of 
shock, #:>1:116:139 as it usually produces a 
further fall in blood pressure. If, however, 
the blood pressure is stabilized and there 
is no evidence of shock or impending shock, 
a spinal anesthetic may be used. Ephedrine 
sulfate should always be administered at 
the time the lumbar puncture is made and 
this dosage may be supplemented by 
intravenous injections if a fall in blood 
pressure ensues. It should be remem- 
bered that spinal anesthesia paralyzes the 
splanchnic vessels, destroying the com- 
pensatory mechanism of the splanchnic 
bed which is so valuable in shock. (4) 
Nitrous oxide is a dangerous drug in the 
hands of the inexperienced. It is necessary 
to have approximately 80 to 85 per cent 
concentration of nitrous oxide in the 
alveoli, allowing only 10 to 15 per cent of 
oxygen, before anesthesia can be produced. 
This high concentration borders on anox- 
emia and is extremely undesirable in 
patients suffering from shock or impending 
shock. Poor relaxation is usually obtained 
and asphyxia sometimes occurs when an 
effort is made to push the anesthetic for 
further relaxation. (5) Pentothal is not 
an anesthetic of choice, as it frequently 
causes laryngeal spasm, depression of 
respiration with ensuing anoxemia and 
does not produce complete relaxation.! 
When shock is present the depth of anes- 
thesia is difficult to control and the 
recovery period is often prolonged.! When 
pentothal is used, oxygen by mask should 
be administered throughout the procedure. 
The armed forces have found pentothal 
useful because of its non-inflammable 
nature and ease of administration. In an 
analysis of 7,500 cases of anesthesia 
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overseas the death rate attributable to 
pentothal was found to be six times higher 
than the death rate from all other anes- 
thetic agents combined.” It is not to be 
recommended where more satisfactory 
anesthetics are available. (6) While local 
anesthetics do not produce the relaxation 
needed for an exploratory laparotomy, 
they may be satisfactory in certain in- 
stances when supplemented by a light gas 
anesthetic. A local anesthetic may be 
used for small, superficial, non-penetrating 
wounds. 

Choice of Incision. The choice of in- 
cision is determined by the site of the 
injury and the course of the trauma.’*1!8 
The paramedian incision gives greater 
exposure and may be extended either 
above or below the umbilicus.*!,*2 The 
incision may be made either to the right 
or left of the midline or with the “L”’ or 

T” shaped extension” as the case may 
warrant. The transverse incision is recom- 
mended by some authors and is indicated 
when maximum exposure of certain organs, 
such as the spleen, etc., is desired. The 
individual case must be considered and no 
empirical rule can be followed.’* However, 
in our experience the longitudinal incision 
permits better general exploration of the 
abdomen. | 

Technic of Operation. The sites of the 
entrance and exit wounds should be thor- 
oughly scrubbed with soap and water for 
ten minutes. If evisceration is present, 
lacerations of the gut should be sutured, 
the bowel irrigated with copious amounts 
of warm saline solution, gently sponged 
with cotton balls and returned to the 
abdominal cavity. The surgical team should 
then change gloves and gowns and a 
thorough débridement should be per- 
formed, followed by closure of the pene- 
trating abdominal wound. 

A paramedian incision should be made, 
the peritoneum opened and the abdominal 
cavity entered. An abdomen filled with 
blood is usually encountered first. The 
blood-filled cavity should be emptied by 
suction® and an immediate search for 
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bleeding points begun. Griswold and Ort- 
ner” and others have advocated re-infusion 
of this blood, even in the presence of fecal 
or biliary contamination. Some’ have 
warned of the danger of reactions following 
re-infusion. We believe that autotrans- 
fusion should be used only when other 
blood or plasma is not available. System- 
atic exploration should be carried out 
according to a set routine. Bleeding points 
are usually found in the root of the mesen- 
tery, the omentum or in the solid viscera, 
such as the liver, pancreas or spleen. The 
exploration of the wound should be per- 
formed according to the entrance and exit 
of the bullet and the site of trauma. Per- 
forations of the bowel should be ignored 
until profusely bleeding points have been 
located and hemorrhage controlled. Mas- 
sive hemorrhage from large vessels may 
be controlled by digital pressure until the 
blood is removed by suction, the bleeding 
point visualized and a clamp applied. 
Bleeding from the spleen usually requires 
extirpation of the organ.?%?4 4358134 
forations of the pancreas may be controlled 
by insertion of mattress sutures over a 
plug of macerated skeletal muscle or by 
packing. Wounds of the liver are best 
treated without surgical interference, un- 
less there is profuse bleeding; in this event 
the wounds should be treated in a similar 
manner as the pancreatic wounds already 
described.” Hemorrhage from mesenteric 
vessels should be controlled by transfixion 
ligatures. However, it must be remembered 
that ligation of the large vessels may 
embarrass the circulation and cause an 
ischemia with possible resulting gangrene 
of portions of the bowel. Therefore, when 
hemorrhage has been controlled, before 
closing the abdomen, a careful search 
should be made of the entire contents to 
make certain that the blood supply is 
adequate; if inadequate, proper resections 
should be made.’ 116128 After hemorrhage 
has been controlled, the site of perforation 
must be identified and sutured. 

If no bleeding points are found shortly 
after the abdomen is opened, systematic 


exploration of the colon should be done 
because of the large number of virulent 
organisms found in this structure and the 
danger of overlooking a colonic injury. 
Exploration should be started in the middle 
of the transverse colon, extending toward 
the right to the hepatic flexure down to 
the cecum, then returned to the starting 
point in the transverse colon, following 
the distal colon down to the rectum, 
examining each part for perforation and 
hemorrhage in the root of the mesentery. 
Following this, exploration should begin 
at the ligament of Treitz and follow the 
small bowel down to the ileocecal valve.*# 
When exploration is begun in the middle 
of the ileum and extended in either direc- 
tion, the Babcock marker may prevent 
the infliction of additional trauma to the 
gut from searching the same place several 
times. 

Small solitary perforations of the bowel 
are usually closed without difficulty by a 
single purse-string suture,” reinforced with 
interrupted sutures of No. 50 cotton. When 
there are multiple perforations in close 
proximity, suture will produce stricture of 
the bowel; in this instance resection 
of the segment with end-to-end anasto- 
mosis would probably be the procedure 
of choice.’ 1%° Lacerations of the bowel 
in the longitudinal manner should be 
closed transversely.!% Large perforations 
of the bowel should be closed by a Connell 
suture with “‘ooo,” 20 day, chromic catgut 
on an atraumatic needle, followed by 
interrupted Lambert sutures of No. 50 
cotton. Small perforations of the colon 
may be closed in a similar manner.!” 
Extensive injuries to the colon, however, 
should be treated by exteriorization, the 
Mikulicz type of procedure being the one 
of choice.*® Resection or anastomosis of the 
large bowel in the presence of fecal con- 
tamination, shock or potential peritonitis 
should not be attempted. 

The stomach and duodenum should be 
explored and perforations of the anterior 
surface repaired. Also, the posterior sur- 
face of the stomach should be explored by 
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opening the lesser sac through the gastro- 
colic omentum.” The posterior surface of 
the duodenum may be best explored by 
making an incision lateral to the outer 
border of the duodenum and retracting 
the duodenum medially to expose the 
retroperitoneal surface. The pancreas may 
be explored by opening the lesser sac. The 
posterior surface of the cecum is reached by 
opening the retroperitoneal space through 
a longitudinal incision in the peritoneum 
along the lateral border of the ascending 
colon and turning the cecum medially.'*4 
Perforations of the posterior surface of the 
cecum may be sutured in the usual 
manner. The retroperitoneal space should 
be drained by a stab wound in the flank 
with insertion of a rubber dam drain into 
the retroperitoneal space and closure of 
the peritoneum tightly from  within.!"® 
Ice-pick and small shotgun wounds (bird- 
shot) usually need not be sutured as the 
serosa closes spontaneously without leak- 
age.°® If resection of the gut is necessary 
and the patient is in profound shock, the 
injured section should be exteriorized and 
a double barrel enterostomy or colostomy 
performed. Reconstruction of the fecal 
stream can be completed at a later date. 

Bladder injuries are best handled as 
follows: If perforation is present it should 
be closed from the inside of the bladder and 
a catheter left in place as a suprapubic 
drain. All bladder wounds should have a 
suprapubic cystotomy.’ Where there is 
danger of extravasation of the urine, a 
rubber dam drain should be placed in the 
suprapubic space of Retzius. 

Although the local implantation of sul- 
fonamides within the peritoneal cavity has 
been recommended by many‘*'%7:8 and 
it is probable that the sulfonamides are 
efficacious in controlling invasive infec- 
tions such as peritonitis, however, we 
believe the systemic administration of the 
drug is preferable. The local implantation 
causes excessive exudation and undoubt- 
edly interferes with wound healing. The 
peritoneum is closed with interrupted 
quilting cotton drain 
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should be placed down to the peritoneum!” 
and the wound closed in layers in a similar 
manner.!”!_ Through-and-through sutures 
of stainless steel or silver wire may be used 
where rapid closure is indicated. 
%8,100,105 Additional sulfanilamide may be 
placed in the abdominal wound, although 
the present trend is away from local 

Postoperative Care. The usual post- 
operative orders for adults following ex- 
ploratory patcivanny are as follows: (1) 
Morphine, gr. 14, every four hours, times 
six, provided respirations are 14 or above. 
This dosage provides adequate sedation 
and increases the tonicity of the gut, 
thereby helping to prevent ileus.*’ (2) 
Wangensteen suction should be started, !*° 
using either the Levine tube or the Miller- 
Abbott tube to decompress the stomach 
and prevent accumulation of intestinal 
and gastric secretion.'** The patient may 
be allowed to have small sips of water from 
time to time, thereby adding to his com- 
fort and improving oral hygiene. (3) The 
application of a heat tent to the abdomen 
causes peripheral dilatation with a re- 
ciprocal constriction of the splanchnic 
area, as shown by Mueller,®! and aids in 
the prevention of the pouring of excessive 


secretions into the gut. (4) The patient 


should be placed in the Trendelenburg 
position until he awakes from the anes- 
thetic and then kept in Fowler’s position. 
The Trendelenburg position aids in pre- 
venting cerebral anemia and shock, and 
allows secretions from the mouth and 
throat to drain out of the mouth in- 
stead of being aspirated into the trachea. 
Fowler’s position tends to cause localiza- 
tion of peritonitis in the cul-de-sac, facili- 
tating later drainage if necessary.”? (5) 
The position of the patient should be 
changed every hour and deep breathing 
and coughing encouraged. This prevents 
pulmonary stasis, and the accumulation 
of bronchial secretions which forestalls 
atelectasis and pneumonia.'* (6) The 
twenty-four hour urine output should be 
at least 1,500 cc. with a specific gravity of 
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1.015 or less. To maintain this level, 3,000 
cc. of intravenous fluids daily (1,000 cc. of 
5 per cent glucose in physiologic saline 
solution and 2,000 cc. of 5 per cent glucose 
in distilled water) are required. Coller 
and others have recently warned against 
the over administration of salt solu- 
tion.2”"7 The kidneys tend to conserve 
chlorides in hypochloremia by a reduction 
in the excretion of salt!%4?-4.97,182.133 and 
the over-administration of saline may 
result in chloride intoxication.” (7) Blood 
should be administered according to the 
hematocrit, red blood count and hemo- 
globin readings. A few small transfusions 
are also indicated in combatting toxemia 
and infection. (8) Plasma should be admin- 
istered when necessary as indicated by 
plasma protein determinations. Evidence 
of a toxic destruction of protein in post- 
operative patients has been noted by 
investigators and amino acids administered 
intravenously will aid in maintaining a 
positive nitrogen balance in patients un- 
able to take food by mouth,?:2%346 111,125 
(9) Sodium sulfadiazine should be admin- 
istered in doses of 6 Gm. every twenty-four 
hours intravenously, i.e., 2 Gm. three 
times in twenty-four hours. The sulfa- 
diazine blood levels should be followed 
closely, the optimum level being 8 to 10 
mg. per cent. Urinalyses should be done 
daily for the presence of red blood cells 
and sulfadiazine crystals in the urine. 
(10) Vitamins should be administered in 
the following doses: Vitamin C, 300 mg. 
per day; vitamin By, 60 mg. per day; 
niacin, 150 mg. per day. Vitamin C is 
important in wound healing because it 
influences the deposition of collagen in 
wounds.» Vitamin B, increases the tone 
of the gut, thereby helping to prevent 
ileus. Nicotinic acid is the anti-pellagra 
vitamin. (11) The patient should be 
catheterized every eight to ten hours, if 
he is unable to void.* If repeated catheter- 
ization is necessary, an indwelling catheter 
should be inserted. (12) Oxygen should be 
given by B.L.B. mask or catheter to 
prevent anoxemia. High concentrations of 


oxygen will also prevent ileus by aiding 
in the absorption of nitrogen from the 
gastrointestinal tract.?! 

The use of the Wangensteen suction 
apparatus should be continued until there 
is no ileus and active peristalsis can be 
heard by the stethoscope. If the patient 
is hungry, passing gas by rectum and a 
positive pyloric balance’ is present, the 
suction may then be safely discontinued. 

Surgical liquids consisting of fat-free 
broth and tea without cream or sugar may 
be started as soon as the suction has been 
discontinued. The diet should be gradually 
increased until the patient is receiving a 
regular tray. When the peritonitis and 
ileus have subsided, the nasal oxygen 
should be discontinued. The rubber dam 
drain placed to the peritoneum in the 
abdominal incision should be _ loosened, 
usually on the fourth day, and gradually 
withdrawn, but the removal of the drain 
should be dependent on the amount of 
drainage and inflammation present. Sulfa- 
diazine as a rule is continued for about ten 
days, or until the patient’s temperature 
has been normal for two days and all signs 
of peritonitis have vanished. The drug 
should be administered by mouth as soon 
as the Wangensteen suction has been dis- 
continued and ileus has completely sub- 
sided. The dosage should be 1 Gm. every 
four hours, day and night, given in con- 
junction with equal amounts of sodium 
bicarbonate. However, as stated before, 
the dosage of the sulfonamides should be 
in amounts adequate to bring the blood 
level to between 8 and 10 mg. per cent. 

Postoperative Complications. The post- 
operative complications considered here 
consist of one or more of the following: 
Postoperative atelectasis, thrombophlebi- 
tis or phelbothrombosis, localized intra- 
abdominal infection or abscesses.” 

Postoperative atelectasis usually occurs in 
the first twenty-four hours following oper- 
ation and is manifested by a chill, fast 
pulse, and a rapid rise in temperature to 
between 103°F. and 105°F. The patient 
shows signs of dyspnea and apprehension 
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and may or may not complain of pain on 
the affected side of the chest. Examination 
reveals absence of breath sounds and dull- 
ness over the affected lobe with a shifting 
of the heart and mediastinum toward the 
affected side. The treatment consists in 
removing the obstruction to the bronchus, 
which is usually a plug of inspirated mucus 
or aspirated vomitus. The patient should 
be turned on the unaffected side and made 
to take deep breaths and cough violently. 
This will usually result in the expectoration 
of a thick plug of mucus, followed by 
prompt subsidence of symptoms. If this 
measure fails, a catheter connected to a 
motor suction apparatus can be introduced 
through the nose into the trachea; by a 
combination of tracheal irritation and 
aspiration, the obstruction can be re- 
moved. If these two simple measures are 
ineffective, the patient must be broncho- 
scoped and the bronchial tree aspirated 
under direct vision. In the seriously ill 
this should be done at the patient’s bed- 
side. Recurrence of atelectasis must be 
prevented by changing the position of the 
patient often and encouraging deep breath- 
ing and coughing at least once each hour. 

Much has been written recently concern- 
ing thrombophlebitis and phlebothrombosis, 
especially in regard to the prevention of 
postoperative pulmonary embolism asso- 
ciated with these conditions.* Ochsner and 
DeBakey have written extensively de- 
scribing the difference between the two 
conditions and the method of treatment in 
each. 29:89:91 

In thrombophlebitis the clot results 
from an inflammatory reaction in the vein 
and is firmly attached to the vein wall. 
Embolism does not occur unless a loosely 
attached red or coagulation thrombus 
forms proximal to the fixed white throm- 
bus. On the other hand, in phlebothrom- 
bosis the intravenous clot is the red or 
coagulation variety unassociated with in- 
flammation of the vein wall. Here, the 
clot is loosely attached to the vein and 
may be easily detached with resultant 
development of an embolus.”! 
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Clinically, thrombophlebitis presents the 
picture of chills, fever, tenderness over the 
involved vein with increased local heat 
and marked edema of the extremity. In 
the patient with phlebothrombosis, how- 
ever, the signs and symptoms are minimal. 
The patient usually has a pulse rate out of 
proportion to the temperature and the 
condition is frequently accompanied by 
a sense of impending disaster. Chills, fever 
and edema are usually absent. There 
may be tenderness over the deep veins 
of the calf or foot. Dorsiflexion of the foot 
usually causes pain in the calf (Homans’ 
sign).®° Unless the patient has been watched 
carefully, the first indication of phlebo- 
thrombosis is often a fatal, or nearly fatal, 
pulmonary embolism. When phlebothrom- 
bosis is suspected, the diagnosis can be con- 
firmed by Briefly, 
the technic consists of injection of 20 cc. of 
35 per cent diodrast into the dorsal vein 
of the foot or ankle and exposure of a 
roentgenologic piate. In this way, the 
veins may be visualized and any defect in 
filling denotes the presence of intravascular 
clotting. 

Prophylaxis is, of course, of primary 
importance. Any condition which provokes 
venous stasis should be avoided. Post- 
operatively, the patient should be encour- 
aged to move his legs frequently, take deep 
forceful breaths and change his position in 
bed at regular intervals. Tight abdominal 
dressings should not be used and abdom- 
inal distention should be controlled as 
much as possible. In older patients the 
legs should be wrapped in elastic bandages 
from the toe to the groin, to promote 
venous return and prevent stasis in the 
lower extremities. The legs should be 
examined daily for evidence of tenderness 
or edema. 

Once intravascular clotting has occurred, 
the type must be determined and proper 
therapy instituted. If a diagnosis of 
thrombophlebitis is made, we have found 
that the condition responds rapidly to 
daily lumbar sympathetic blocks;”* ex- 
ternal heat in the form of a heat tent with 
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elevation and support of the edematous 
extremity by elastic bandages®! are also 
of value. Pulmonary embolism ordinarily 
does not occur in these patients, as the 
clot is fixed to the vein wall by the in- 
flammatory process. Allen,* Fine***° and 
others have advocated routine ligation of 
the femoral veins for thrombophlebitis. 
We, however, have not found this proce- 
dure necessary and have prevented the 
formation of stasis clots proximal to the 
fixed clots by active motion, relief of 
arteriospasm by lumbar sympathetic blocks 
and the application of heat and elastic 
bandages. Ligation of the femoral vein 
in thrombophlebitis has been reserved 
for those occasional patients in whom the 
process progresses to suppuration or pyo- 
phlebitis. When this occurs, ligation of the 
femoral vein is done in order to prevent 
the dissemination of liquefied infected 
thrombi into the blood stream. 

In phlebothrombosis, however, one is 
dealing with a different and deadly mech- 
anism. The clot is not fixed and there 
is grave danger of pulmonary embolism. 
As soon as the condition has been proved 
by phlebography,*”*® the femoral vein 
should be ligated immediately. Approach 
to the femoral vein is best accomplished 
through a longitudinal incision in the 
groin. The saphenous vein should be 
identified and retracted and the femoral 
vein exposed above the profunda. Tempo- 
rary ligatures should be provided by 
traction with small rubber catheters en- 
circling the vein. The femoral vein should 
be opened and a No. 16 rubber catheter or 
an angulated glass drinking tube intro- 
duced into the external iliac. Aspiration 
of the vein by suction should be done to 
remove any clot proximal to the proposed 
point of ligation.* The common femoral 
vein should then be doubly ligated with 
No. 20 crochet cotton and the wound 
closed. Oddly enough, edema of the 
extremity following this procedure rarely 
occurs,’ but when it does it is easily con- 
trolled by an occasional lumbar sympa- 
thetic block. 


| 


The most common site for localization of 
peritonitis following intra-abdominal in- 
jury is the cul-de-sac, especially if the 
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—CAUSE OF INJURY IN 88 CASES. 


Fic. 1. Drawing illustrating the cause of injury 
in authors’ eighty-eight cases of abdominal 
injury. 


patient has been kept in Fowler’s position. 
The diagnosis is usually obvious if this 
possibility has been kept in mind. The 
patient begins to run a low spiking fever 
in the second postoperative week which 
gradually increases to 102° or 103°F. 
Diarrhea and tenesmus are frequent com- 
plaints. On rectal examination, the sphinc- 
ter is found to be relaxed and a firm mass 
is found in the cul-de-sac bulging into the 
rectum.” If fluctuation is present, an area 
of softening may be felt, which has been 
aptly described as “‘the rotten spot in an 
apple.” The treatment, of course, consists 
in incision and drainage through the 
anterior rectal wall and the insertion of a 
soft rubber tube into the abscess. The 
prompt subsidence of symptoms will be 
most gratifying. 

Another complication of peritonitis to be 
discussed here is subdiaphragmatic ab- 
scess.115 The most common site of local- 
ization beneath the diaphragm is the 
posterior superior space, which is a small 
triangular area located above the liver 
between its posterior surface and the 
diaphragm at the level of the right twelfth 
rib. 

The patient manifesting systemic evi- 
dence of persistent infection following 
peritonitis should be examined frequently 
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for evidence of tenderness over the right 
twelfth rib. If a subdiaphragmatic infection 
is present, fluoroscopy will reveal elevation 
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Fic. 2. Graphic representation of race and sex 
incidence in authors’ eighty-eight cases. 


and immobilization of the right diaphragm. 
Roentgenograms will show, in the lateral 
view, an elevation of the posterior portion 
of the diaphragm with obliteration of the 
posterior costophrenic angle; in the antero- 
posterior view an obliteration of the 
costophrenic angle and elevation of the 
lateral portion of the diaphragm*® will be 
seen. Most of these infections subside with 
conservative therapy. If, however, an 
abscess forms it should be drained accord- 
ing to the extraperitoneal approach.?©:%% 
In brief, the technic consists in making an 
incision over the right twelfth rib, which is 
resected subperiosteally. A transverse in- 
cision should then be made opposite the 
first lumbar spine through the rib bed 
down to the peritoneum. The peritoneum 
should then be peeled from the undersur- 
face of the liver until the abscess is reached 
and the finger plunged into the cavity. 
Drains should be inserted and the wound 
left open. This procedure has the distinct 
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~ 


New Series LX VIII, No. 2 


advantage of not traversing the unin- 
volved peritoneal or pleural cavity. 
CASE REPORTS 


A brief analysis of eighty-eight cases of 
abdominal injuries is presented in graphic 
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mortality of 13.6 per cent. Of the ten patients 
On whom no operation was performed, four 
died, or a mortality of 4.5 per cent, when one 
considers the total 88 cases. These four patients 
were practically moribund at the time of 
admission to the hospital and surgery in any 
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Fic. 5. Graph showing the mortality accord- 
ing to the cause of injury. 


Stab 
39 cases 


detail. In Figure 1 is illustrated the cause of 
injury; the crush injuries being divided into 
three specific types. Incidence of race and sex 
is shown in Figure 2 and it should be noted 
that there is a preponderance of injuries to 
negro men. Of the eighty-eight patients, 
seventy-eight were operated upon, with a 
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Fic. 6. Graphic representation of mortality 
according to type of wound. 
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form would have hastened the lethal exitus. 
These results are shown in Figure 3. The ten 
non-operative cases when considered sepa- 
rately show a mortality of 40 per cent as 
shown in Figure 4. 

The mortality according to the cause of 
injury is further elaborated upon in Figure 5, 
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the mortality rate being highest in the crush 
injuries (42.8 per cent) and lowest in the stab 


injuries (5.1 per cent). This is undoubtedly due 
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Fic. 7. Graphic representation of analysis of cases 
according to the site of injury. 


to the fact that many of the stab injuries were 
non-penetrating. There were seven crush 
injuries, as shown in Figure 1, and of these, five 
were due to automobile accidents, one was due 
to a kick by a mule and one to traumatic 
injury while playing football. Two of the 
patients receiving crush injuries suffered multi- 
ple intra-abdominal injuries; one patient had 
a ruptured liver and fractured rib and the 
other had a ruptured spleen, fractured rib, 
fractured pelvis and lacerated urethra accom- 
panied by hemothorax. Both of these patients 
died of shock and hemorrhage within two 
hours after admission. The third patient had a 
ruptured liver, but was not seen until nine 
hours after injury. This patient was operated 
upon and died on the tenth postoperative day 
from pulmonary hemorrhage. Necropsy was 
not permitted. The mortality rate, classified 
according to penetrating and non-penetrating 
injuries, is shown in Figure 6. Of the total 
number of eighty-eight patients, sixteen died, 
or a mortality rate of 18.1 per cent. Seventy- 
five of the injuries were of the penetrating 
type, I.e., with laceration of the peritoneum, 
and thirteen of these patients died, making a 
mortality rate in this group of 17.2 per cent. 
Of the non-penetrating injuries, three of the 
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thirteen patients died, giving the highest 
mortality rate of 23.1 per cent. This may be 
explained by the fact that these three patients 
suffered severe crush injuries. 

Analysis according to the site of injury, as 
shown in Figure 7, is self-explanatory. It is 
realized that the number of cases is too small 
to be of great statistical value, but a detailed 
account of the injuries is shown. Table 1 is 
an analysis of the sixteen deaths in the series. 
A predominance of pistol shot wounds was 
found. In this group of patients either a hollow 
viscus was penetrated or the liver severely 
damaged; in some patients both types of injury 
were present. In the series, there were two stab 
wounds. In one patient the duration of time 
after injury and before operation was eight 
hours and forty minutes. Postoperatively he 
developed a severe transfusion reaction, fol- 
lowed by anuria with uremia, and death 
ensued on the fifth postoperative day. The 
three patients with crush injuries, shown in 
Table 1, have already been discussed. 

Table 11 shows the effect of the time interval 
before operation on the mortality in the 
seventy-eight patients operated upon. It should 
be noted that there is an increase in the mor- 
tality percentage as the time interval before 
operation increased. Those patients who were 
operated upon within two hours from the time 
of injury had no mortality. The shortest time 
interval was thirty minutes and the longest 
interval twenty-five hours and ten minutes, or 
an average time of seventy minutes from the 
time of injury until operation was performed. 

Table 1 is illustrative of the effect of the 
duration of operation on the mortality in 
seventy-eight patients. When the operating 
time was less than one hour there was a mor- 
tality rate of 10 per cent. The shortest time for 
operation was fifteen minutes, the longest 
265 minutes and the average time per oper- 
ation was 100 minutes. It should be noted that 
the mortality percentages increased as the 
time interval increased up to two and one-half 
hours. It is interesting to note that in the 
seven patients in whom the duration of the 
operation was two and one-half hours or 
longer, the rate was only 14.3 per cent, as 
compared to those in whom the duration was 
for a shorter period of time. Whereas speed, 
up to the maximum point of efficiency, is 
essential to save these patients, it must be 
remembered that the increase in the time of 
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operation is due to the greater amount of one-half days. The longest hospital stay 
damage to the tissues. Also, as emphasized (seventy-three days) was necessary for a 
by Rippy!7:!% there is an increased incidence patient with a crush injury and the shortest 
of missed visceral perforations in operations (one day) for a patient with a stab wound. 

performed too hastily. The types of anesthetic used are shown in 


ANALYSIS OF DEATHS TEEN CASES 


| | | 
Type Duration | Duration | Postop | 
No. | of In-| Age Site of Injury before of | Sulfon- | Resection Cause of Death 
| jury | | Operation | Operation peste so | | 

I | Pistol | 39 | Liver, thorax | g hrs. 105 min. | Yes | No | Shock and hemorrhage 
| | | | (24 hrs. p.o.) 

2 | Pistol; 46 | Large bowel | 330 min. | 165 min. | Yes | No | Pneumonia and peri- 
| | | tonitis, hematuria 
| | | | (4th. p.o. day) 

3 | | Pistol} 21 | Stomach, Large bowel) Unknown | 135 min. | Yes | No Shock and hemorrhage 
| | | | | (24 hrs. p.o.) 

4 | Pistol} 16 | Small bowel |270 min. | 75 min. | Yes | No | Shock and hemorrhage 
| | | | (24 hrs. p.o.) 

5 | Pistol; 27 | Stomach, Large and hrs. | 75 min. | Yes | No | Shock and hemorrhage 
Small bowel | | | (24 hrs. p.o.) 

6 | Pistol} 35 | Peritoneum 9 hrs. | 75 min. | Yes No | Pneumonia 
| | | (8th. p.o. day) 

7 | Pistol! 35 | Large and small bowel,| 150 min. | 135 min. | Yes /No Peritonitis and tox- 
| retroperitoneal space | | | | emia (3rd p.o. day) 

8 | Fone 15 | Multiple shot in ab- No Operation No No Shock and hemorrhage 

domen | (1 hour) 

9 | Pistol} 18 | Stomach, small bowel,| 450 min. | 135 min. | Yes | No Shock and hemorrhage 
thorax | | | | (12 hrs. p.o.) 

10 | Pistol| 20 | Small bowel, spleen | 645 min. | 93 min. | Yes | Splenectomy | Shock and hemorrhage 
| | stomach, mesentery | | (7 hrs. and 45 min. 
liver | p.o.) 

II | Pistol! 19 | Liver, diaphragm 490 min. | 120 min. | Yes | No | Shock, hemorrhage, 
| | | | | liver damage (13 hrs. 

12 |Stab | 31 | Stomach 520 min. | 80 min. | Yes No | Transfusion reaction, 

| anuria, uremia. 
| | (Death on 5th p.o. 
| | __ day) 

13 | Stab 20 | Multiple stab wounds No Operation | No | No | Shock and hemorrhage 
in abdomen | | (10 min. after ad- 

| mission) 

14 |Crush| 51 | Ruptured liver frac- No Operation No | No | Shock and hemorrhage 
tured ribs | | | (2 hrs after admis- 

sion) 

15 |Crush} 33 | Ruptured spleen frac- No Operation | No No Shock and hemorrhage 
tured ribs pelvis and | (2 hrs. after admis- 
urethra hemothorax sion) 

16 |Crush| 58 /| Ruptured liver 450 min. | 52 min. | No No Pulmonary hemor- 

| | rhage (1oth p.o. day) : 


TABLE 1. Table showing an analysis of sixteen deaths. 


The average duration of time before admis- Figure 8. It should be noted that ethylene and 
sion after injury was seventy-eight minutes, ether were used in twenty-six patients and 
the shortest interval being fifteen minutes and_ cyclopropane in twenty-four patients. A few 
the longest 762 minutes, or twelve hours and _ of the patients in the ethylene and ether group 
forty-two minutes. The average hospital stay were started on cyclopropane and _ later 
for the patients who survived was fifteen and switched to ether because of increased pulse 
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rate and blood pressure; also, extrasystoles exhibited. In six patients the spinal anesthetic 
were noted in a few instances. Cyclopropane had to be supplemented by cyclopropane 
was used in twenty-four patients, and it is our because of the length of time necessary for 


Effect of Time Interval Before Operation 


on Mortality 78 cases 


Cases Percenitage Number of Mortaliti, 
of Total | casesdied|  Percerilage 


Lessthan2hours| 17 218% O O% 
2 to4 hours 23 29.2% 1 43% 


More than4hours! 34 | 42.3% 10 29.4% 


Unknown 4 5.1% 1 250% 


Total 78 
Shortest time — 30 minutes 
Lonpesttime_ 25 hours, (Orninutes 
Average timé_ 70 minutes 
TABLE u. Table showing the effect of time interval before operation 
on the mortality in seventy-eight cases. 


belief that it is an excellent anesthetic as long operation. In three patients a local anesthetic 
as no cardiac arrhythmia or rise in blood pres- was used, but we believe that it should seldom, 
sure appears. A spinal anesthetic was used in _ if ever, be used when exploration is necessary. 
nine patients in whom no shock was evident However, in these three patients the wounds 
at the time of admission, or, if present, re- were superficial and infiltration was made 
sponded to therapy, remaining stable for a about 144 cm. away from the wound edge. In 
period of one and one-half to two hours. A one patient ether by the open drop method 


Effect of Duration of Operation on Mortality 


78 cases 


cases | Percentage | Noofcases | Morlality 
of Total | Died. | Percertaje 
Lessthanlhour} 10 12.8% 10.0% 
Ltol*hours | 27 | 346% | 4 14.8% 
12to2hours | 19 | 24.3% 15.3% 
2tozehours | 13 | 166% | 3 23.1% | 
246 brs or over 7 8.9% 14.3% 
Unknown | 2 | | 00% | 


Shortest operation- 15min. 
Longest operation— 265min 
Average duration of operation- 100 min 


TaBLeE 111. Table showing the effect of duration of operation 
on mortality in seventy-eight cases. 


spinal anesthetic is the anesthetic of choice in was used, the reason for this being that Charity 
so far as relaxation is concerned. However, it Hospital at New Orleans is a teaching insti- 
is definitely contraindicated when shock, tution and the Department of Anesthesia 
impending shock, or low blood pressure are requested that the anesthetist be given a 
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chance to administer ether by the open drop 
method. Divinyl ether (Vinethene) was used 
as the induction agent in the latter case. The 
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Fic. 8. Graph showing the type of anesthetic used. 


choice of anesthetic agents has been discussed 
previously. 

Transfusions are graphically shown in Figure 
g. Their value in abdominal injuries needs no 
further emphasis. The seriously wounded re- 
ceived whole blood, plasma or blood and plasma 
preoperatively, during the operation and post- 
operatively as their condition demanded. 

There has been considerable controversy 
over the local implantation of sulfonamides. 
Hawking®* has determined in the experi- 
mental animal the local concentration and rate 
of absorption after local implantation. This 
method of administration gives high immediate 
concentration because of the rapid rate of 
absorption. However, after twenty-four hours 
the residual local concentration is slight. The 
disadvantages of local implantation lead us to 
believe that systemic administration is prefer- 
able. Figure 10 shows results obtained with 
and without chemotherapy. 

In thirty of the seventy-eight patients upon 
whom operation was performed, complete 
closure of the abdominal wound was accom- 
plished; in forty-eight patients drainage was 
established, as is graphically shown in Figure 
11. Figure 12 depicts the method of drainage 
used in these forty-eight patients; in forty- 
three (88.7 per cent) a Penrose drain was placed 
down to the peritoneum in the wound after 
the peritoneum had been closed. We believe, as 
most authors do, that it is impossible to drain 
the peritoneal cavity; however, the kidney fossa 
and retroperitoneal spaces, if contaminated 
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with lower bowel contents, should be drained 
through a stab wound in the flank. A drain 
should also be placed if there has been injury 


Transfusions 


70 Preoperative 
HB Postoperative 
2 Number of cases 


Blood and 
lasma 


Blood Plasma 


Fic. 9. Graph illustrating the number 
and type of transfusions used. 


to the pancreas or biliary tract in order to 
provide escape for leakage of pancreatic juice 
or bile. In four patients such drainage was 
necessary. In one patient who had received a 
stab wound of the liver, there was considerable 
hemorrhage which was controlled by a gauze 
pack placed in the peritoneal cavity. 

In seventy-eight patients healing of the 
wounds is illustrated by Figure 13. Sixty-two 
healed by primary intention, eleven had a 
serious infection and five a trivial infection. 
Trivial infection, as defined by us, is “‘a super- 
ficial infection which did not prolong the 
patient’s stay in the hospital,’ whereas a 
serious infection is defined as “‘one that did 
prolong the patient’s stay in the hospital.” 
The type of suture material used is an ex- 
tremely important factor in wound healing. 
We prefer cotton. One of us (A.O.) has often 
made the statement that if cotton could be 
used in only one type of case, his preference 
would be to limit its use to the closure of a 
grossly contaminated wound. It has been 
emphasized previously that the one contra- 
indication to the use of non-absorbable suture 
material is contamination or infection. Our 
reasons for selecting cotton for closure of 
grossly contaminated wounds are based on 
observations made on wound healing in the 
Department of Surgery at the School of Medi- 
cine, Tulane University, and by experimental 
work carried out at Charity Hospital, in which 
three kinds of suture material were used: 
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40 
30 
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catgut, silk and cotton. We have found that all 
catgut-closed wounds became infected, that 
70 per cent of similarly grossly contaminated 
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sutures are used. Fibroplasia is not complete 
until the infection has subsided, but during 
this time the cotton sutures remain and hold 


Closure of Wounds 
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Fic. 10. Graph showing a comparison of the re- Fic. 11. Graph illustrating 


sults obtained with and without chemotherapy. 


wounds closed with silk became infected and 
that only 52 per cent of similarly contaminated 
wounds closed with cotton became infected. 
These studies have demonstrated that cotton- 
closed wounds are less likely to become infected 
than wounds closed with catgut or silk. 

In the presence of infection, wound healing 
is retarded and fibroplasia, instead of being 
complete in eight to fourteen days, is delayed 
until the infection has subsided for from two to 
four weeks. In the wounds closed with catgut, 
there is a definite period of time when the 
wound edges are held by nothing except wound 
exudate because catgut sutures, instead of 
remaining intact for the customary length of 
time (fourteen to twenty-one days), are 
digested with abnormal rapidity, due to the 
large amount of proteolytic enzyme (leuco- 
protease) derived from the exudate in the 
wounds. The high incidence of wound disrup- 
tion and postoperative hernia in infected 
abdominal wounds which have been closed 
with catgut is thus accounted for. In 48 per 
cent of contaminated wounds closed with 
cotton, healing by primary intention occurs 
without infection. In 52 per cent with infec- 
tion there is the same degree of retardation 
of wound healing as is present when catgut 


the number of operative 
wounds completely closed 


and those closed with 


drainage. 


the wound edges together. We have thus prac- 
tically eliminated wound disruption and post- 
operative hernia. The incidence of persistent 
sinuses in infected wounds closed with cotton 
is extremely rare, but the condition in wounds 
similarly closed with silk has been frequently 
found. In the occasional instance when a sinus 
does develop in the wound closed with cotton, 
it usually disappears early. 


CONCLUSIONS 


We believe the following points are 
extremely important: 

1. The classification and early treatment 
of patients in shock, in order that the time 
of exploration may be determined. The 
patients should be classified as those in 
shock or impending shock and those with- 
out shock. After treatment, they should be 
classified as those who respond to adequate 
shock therapy, becoming stabilized for a 
period of one to two hours; those who 
respond to therapy for a short period of 
time only, subsequently relapsing into 
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their original state; and, lastly, those who 
do not respond to adequate treatment of 
shock and continue in profound collapse. 
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2. The falling drop method for serum 
protein determination and repeated hem- 
atocrit readings are accurate aids in 
diagnosis and an excellent means of deter- 
mining whether hemorrhage is progressing, 
decreasing or remaining static. 

3. Roentgenologic studies are invalu- 
able; however, negative findings do not 
always indicate a hollow viscus has not 
been perforated. 

4. Exploratory laparotomy is_ usually 
not indicated in the following conditions: 
(1) In any injury until shock has been 
controlled; (2) in the non-penetrating 
wound in which trauma from a blunt 
instrument has played no réle; (3) in 
wounds made with a sharp instrument, 
such as an ice-pick, or multiple bird-shot; 
(4) in hopeless cases in which the injuries 
are of long duration and anatomical or 
functional restitution is impossible. 

5. In the following conditions explora- 
tory laparotomies are indicated: (1) Con- 
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tinued shock for one to one and one-half 
hours despite adequate measures to combat 
shock; (2) in the torn abdominal wall with 
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Fic. 13. Graph showing the number of pa- 
tients who healed by primary intention and 
those developing infection. 


lacerated gut protruding; (3) when there 
is definite evidence of rupture of a hollow 
viscus; (4) in the presence of increasing 
abdominal pain and rigidity; (5) when air 
under the diaphragm is present; (6) in the 
presence of an increasing pulse rate with 
questionable evidence of intra-abdominal 
injury; (7) in injury to the kidney when 
there is evidence of excessive retroperi- 
toneal hemorrhage; (8) in bladder injuries, 
as determined by hematuria, cystography 
and cystoscopy. 

6. Gas (ethylene) followed by ether and 
oxygen is the anesthetic of choice because 
it allows a high oxygen concentration, 
requires a relatively short induction period 
and induces complete relaxation. 

7. The choice of incision is determined 
by the site of the injury. In most cases, 
however, the paramedian incision is most 
adaptable and allows the best exposure. 
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8. The systemic administration of 
sulfonamides is preferable to local m- 
plantation. 


g. Cotton suture material, as shown by 
our experimental studies, is preferred for 
closure of wounds. 

10. The abdominal cavity cannot be 
drained; therefore, drainage down to the 
peritoneum is essential in contaminated 
wounds. This prevents rupture of an 
abdominal wall abscess into the peritoneal 
cavity. 

11. The postoperative care is briefly out- 
lined and the postoperative complications 
(atelectasis, thrombophlebitis, phlebo- 
thrombosis localized intra-abdominal infec- 
tions and abscesses) should be constantly 
watched for and early treatment instituted. 

12. A brief analysis of eighty-eight 
personal cases is presented. 
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THE effects produced by gunshot wounds vary according to the velocity 
and size of the missile and the area wounded, from a simple drilling or per- 
forating wound to extensive disorganization or explosive disruption of 


tissue. 


From “Principles and Practice of Surgery” by W. Wayne Babcock 


(Lea & Febiger). 
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AIR EMBOLISM* 


FATAL AIR EMBOLISM DUE TO POWDER INSUFFLATORS 
USED IN GYNECOLOGICAL TREATMENTS 


Harrison §. MARTLAND, M.D. 
Chief Medical Examiner, City Hospital 
NEWARK, NEW JERSEY 


ECENTLY the author was called 
upon to investigate two deaths 
occurring in doctors’ offices, after 

the vaginal insufflation of dry medicinal 
powders for the relief of pruritus vulvae. 

Necropsies disclosed that these deaths 
were due to massive air embolism of the 
pulmonary variety. The right side of the 
heart in both cases was markedly dis- 
tended with air, which blocked further 
entrance of venous blood, prevented proper 
ventricular contraction and caused sudden 
death. During the powder insufflation, air 
had, unwittingly, been blown into the 
uterine cavities. 

Since insufflators are in daily use in 
office gynecological practice for the treat- 
ment of pruritus vulvae, trichomonas and 
monilia infections, et cetera, it becomes 
imperative to indicate the elements of 
danger in indiscriminate and improper 
use of these devices. Such catastrophies, 
however, must be rare. 


Case 1. Sudden Death in Doctor’s Office 
after Insufflation over External Genitals of 
Stovarsol Powder. Cribriform Hymen. A white 
woman, aged twenty-two, consulted a physi- 
cian complaining of slight discharge and in- 
tense vulval itching. This patient had just 
completed a menstrual period and was bashful, 
highly nervous and crying. Examination re- 
vealed a well nourished patient, weighing 129 
pounds. Systolic blood pressure was 128, 
diastolic 72; pulse 88 per minute. 

The doctor advised her to return with her 
mother and he would examine her, but in 
order to give her temporary relief he would 
blow some powder over the external genitalia. 

The physician then placed the patient on 


his examining table and inserted the glass tip 
of an old type vaginal powder blower (Fig. 1) 
between the labia and squeezed the bulb 
about six times, insufflating stovarsol powder. * 

It was determined later that 6 compressions 
of the insufflator bulb used in this case would 
displace more than 300 cc. of water. (Fig. 2.) 

The patient at the end of the last compres- 
sion of the bulb, felt faint, became pulseless, 
breathed about twelve times and died on the 
examination table. All attempts at resuscita- 
tion failed including artificial respiration by 
a Police Rescue Squad using the prone-pres- 
sure method. 

Necropsy was performed fourteen bours after 
death and showed no postmortem decomposi- 
tion in any of the organs or tissues. There was 
marked lividity over the back of body fading 
on pressure and the lips and finger nails were 
cyanotic. 

The hymen was intact and cribriform in type 
with three small openings, the largest being 
8 mm. in diameter. There were no tears or 
lacerations around external genitalia and no 
hemorrhages around or in the hymen. Con- 
siderable powder was present over the external 
genitals. 

Because of the possibility of air embolism, 
the sternum was partially removed without 
disarticulation at the sterrfioclavicular joints 
or cutting the cartilages of the first and second 
ribs. 

On opening the pericardium the whole right 
side of the heart was ballooned out and tym- 
panitic on percussion. The inferior and supe- 
rior vena cavae appeared distended with air 
bubbles and foamy blood. 

On filling the chest cavity and pericardium 
with water and opening the right ventricle 

* Stovarsol is an arsenical preparation. Dermatitis 


and even deaths from arsenical poisoning have occurred 
after the use of this preparation. 


* From the Office of the Chief Medical Examiner of Essex County (Newark) N. J.; the Department of Path- 


ology of the Newark City Hospital; and the Department of Forensic Medicine, New York University College 
of Medicine. 
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under water large bubbles of air escaped with 
a small amount of foamy blood. The endo- 
cardium and valves of the right side of the 
heart were normal and showed no evidence of 
hemolysis. The foramen ovale showed a small 
opening anteriorly but was _ physiologically 
closed. No apparent air was present in the left 
side of the heart or in the coronary arteries. 
The endocardium and valves of the left side of 
the heart were normal and likewise showed no 
evidence of hemolysis. The aorta, coronary 
arteries and myocardium were normal. 

Both lungs were crepitant and showed only 
the slightest amount of terminal, frothy 
edema. No areas of acute interstitial emphy- 
sema were found. Occasional petechial hemor- 
rhages were present on the visceral pleura and 
in the epicardium over the apex. 

The inferior vena cava and veins of the 
broad ligaments contained numerous air bub- 
bles and frothy blood. There was no air in the 
ovarian veins. 

The uterus was normal in size, consistency 
and conformation. The cervix was small, vir- 
ginal in appearance and showed a small 
amount of mucosal hemorrhage over the 
vaginal surface and in the cervical canal. 
The endometrium over the posterior wall of the 
uterine cavity, just above the cervix, showed 
areas of irregular mucosal hemorrhage. The 
uterine cavity was clean and showed no evi- 
dence of pregnancy. 

Both tubes were normal and not distended. 
The right ovary contained a small hemorrhagic 
corpus luteum (corpus of menstruation.) The 
vagina contained considerable powder over 
its walls and in the fornices, but there was no 
powder in the cervical canal or in the uterine 
cavity. 

The rest of the organs including the brain 
were normal and no other cause of death was 
encountered. 

A complete toxicological examination showed 
no volatile or other poisons. 

Immediately after the autopsy, a death 
certificate was issued giving the following cause 
of death:—‘‘Sudden death physician’s 
office; air embolism following insufflation 
of powder into vagina for treatment of 
pruritus.” 


Comment. The intact, virginal, and 
cribriform hymen in this case played an 
important rdle in the causation of the air 
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embolism. The doctor, believing he was 
spraying powder over the external genitals, 
must have unknowingly held the glass tip 


Fic. 1. Old type vaginal powder blower used in 
Case I. 

of the insufflator directly over the largest 
hole in the hymen and have blown powder 
and air into the vagina. The air entrapped 
in the’ vagina is forced into the uterine 
cavity since its escape below is obstructed 
by the intact hymen and the shape of the 
insufflator. 

The mechanics of what took place in 
this case is illustrated diagrammatically in 
Figure 3. 

The exact point of entry of air into the 
venous circulation in this case can not be 
actually demonstrated. There is no evi- 
dence to indicate that it entered the veins 
of the external genitals or vagina, since 
no hemorrhage or lacerations were found 
in these locations. 

However, the recent hemorrhage in the 
cervical canal and lower uterine zone all 
point to this area as the portal of entry. 
Furthermore, the presence of air in veins 
of broad ligaments in their lower portions, 
and the absence of air in the ovarian veins, 
favors the lower uterine zone as the source 
of the embolism. 

In air embolism the exact point of 
entrance is often not visible, and it is not 
necessary to see one large, open vein. 

The fact that the patient had just passed 
a menstrual period also favors engorgement 
and distention of the uterine veins. 

Some authorities have stated that vag- 
inal insufflation should not be given around 
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Fic. 2. Showing displacement of over 300 cc. of water by six compressions of the 


bulb. 


Fic. 3. Mechanism of fatal air embolism in Case 1. The cribriform, intact, hymen; vagina 
ballooned with air and coated with powder; and the hemorrhage in cervical canal and 
over posterior wall of uterine cavity may be noted. 
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on percussion. There were distinct linea nigra 
and increased pigmentation about the nipples 
and colostrum in the breasts. Lips and finger 


the menstrual periods, but they often are, 
since trichomonas infections usually cause 
the worst pruritus after time. 


Fic. 4. Metal insufflator used in Case 11. Note metal nozzle 
3 inches long, and rubber dam to fit against external 
genitals. It was determined that six compressions of the 
bulb displaced 200 cc. and nine compressions 300 cc. of 


water. 


Case 11. Sudden Death in Physician’s Office 
after Insufflation of Vioform Powder into 
Vagina. Six Months Pregnant. A_ colored 
woman, age twenty-seven, a primipara, six 
months pregnant, was told that she could not 
have a baby on account of deformed pelvis. 
She consulted another physician to check this 
and to engage him for her confinement. She 
was complaining of intense itching about the 
genitals. 

The doctor placed her on his x-ray table in 
order to take roentgenograms of her pelvis. 
Before doing this, he inserted the metal tip 
of a vaginal insufflator (Fig. 4) into the vagina 
and insufflated vioform powder* to relieve 
her pruritus. He thinks he compressed the 
bulb seven or eight times holding the rubber 
shield of the insufflator tightly against the 
labia. 

Towards the end of the insufflation, the 
patient suddenly sat up, complained of being 
dizzy and fell back pulseless, apparently dead. 

Ambulance, police and emergency rescue 
squads were notified. Artificial respiration was 
given for a period of two hours, using an 
inhalator and two tanks of oxygen, before she 
was pronounced dead. On account of the 
pregnancy the prone-pressure method of arti- 
ficial respiration was not given. 

Necropsy performed eighteen hours after 
death showed no postmortem decomposition 
in any of the organs or tissues. She was a 
slender, colored woman, 5 feet, 2 inches in 
height; 115 pounds in weight. The abdomen 
was distended to the umbilicus and tympanitic 


* Vioform powder is a quinoline preparation. 


nails were cyanotic. There was considerable 
yellowish powder over the vulva and in the 
vagina. No blood was present in the vagina. 

On opening the abdomen, the top of the 
uterus was at the level of the umbilicus and 
markedly tympanitic over its anterior surface. 

As air embolism was suspected, the sternum 
was removed using the same technic as in 
Case 1, avoiding the cutting of mediastinal 
vessels and the use of undue force. On opening 
the pericardium, the right side of the heart was 
greatly distended, ballooned out, and tym- 
panitic on percussion. The left ventricle 
showed moderate rigor. Both inferior and 
superior vena cavae were distended and ap- 
peared to contain air bubbles. 

The pericardial and chest cavities were filled 
with water and the heart showed a tendency 
to float. It was pushed back under the water 
and the right ventricle opened. Large bubbles 
of air under pressure escaped with a small 
amount of frothy, fluid blood. The endo- 
cardium and valves of the right side of the 
heart were normal and showed no evidence of 
hemolysis. The foramen ovale was closed. 
The left side of the heart was normal and the 
coronaries contained no air. There were no 
petechial hemorrhages in pericardium or pleura. 
The lungs showed considerable blood in de- 
pendent portions and only the slightest 
amount of terminal edema. 

The inferior vena cava in its abdominal 
portion contained air bubbles and _ frothy 
blood. The intima showed no hemolysis. 

Both ovarian veins were distended with 
foamy blood, and air could be seen in the veins 
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portions. 


The vagina was coated with a yellow powder, 
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of the broad ligaments especially in the upper 


Fic. 5. Mechanism of fatal air embolism in Case 11. Note separation of fetal membranes from 


May, 1945 


uterine segment between the head of fetus and 
internal os. The pelvic measurements were 
normal. 


endometrium, and pocket of entrapped air beneath anterior wall of uterus; also torn and 
partially separated placenta at (A), allowing rush of air into maternal sinuses and uterine 


veins. 


thickest over the vaginal vault and about the 
cervix. 

On opening the uterus, a seven-month fetus 
was found, surrounded by intact amnion. 
The entire amnion, however, was separated 
from the uterine wall except at the placental 
site. Over the anterior surface of the uterus, 
there was an air space, 3 to 4 cm. in thickness, 
causing the tympanitic note on percussion. 

The placenta was attached to the posterior 
wall of the uterus in its upper part. Near its 
upper and left edge there was considerable 
hemorrhage in the placenta and it was partially 
torn by the dissecting entrapped air. This 
allowed air under pressure to rush into the 
open maternal sinuses. 

On opening the amniotic cavity, it contained 
a male fetus, 14 inches in length (about seven 
months), in good state of preservation and 
showing no maceration or decomposition. 
Autopsy of fetus showed normal organs and 
no hemolysis. 

The fetus was a vertex presentation and 
there was considerable powder in the lower 


Comment. The stiff metal end of the 
insufflator used in this case must have 
rested against the soft cervix of the preg- 
nant uterus and considerable powder and 
large amounts of air were blown directly 
into the uterine cavity. The rubber shield 
of the insufflator when held closely against 
the external genitals prevented the escape 
of excessive intravaginal air. The mechan- 
ics of what occurred in this case is shown 
in Figure 5. 


SUMMARY 


1. Two fatal cases of air embolism of 
the pulmonary variety, due to the use of 
common powder insufflators for the relief 
of pruritus vulvae are reported. 

2. These insufflators are in common use, 
especially for the treatment of trichomonas 
infections and their main purpose is to 
dilate and smooth out the folds in the 
vagina so that the powder may be sprayed 
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on the mucosa. Their use, therefore, 
depends on the distention of the vagina 
with air through the vaginal outlet. This is 
maintained by the rubber shield or shape 
of the instrument and by holding the 
insufflator tightly against the vaginal 
outlet. 

3. It is obvious, therefore, that the 
sudden blowing up of the vagina with air 
under excessive pressure is not without 
some danger and that fatalities may occur. 

The engorgement of the endometrium 
around the menstrual period, open veins 
after uterine curettage, and the soft cervix 
of a pregnant uterus, all might favor air 
embolism, during such insufflations. 

4. It is also reasonable to assume that 
very few of these catastrophies are likely 
to be reported and that perhaps some such 
deaths have been attributed to heart 
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disease or some other condition and never 
verified by autopsy. 

5. It would seem, therefore, that such a 
method of treatment should either be 
given up, or modified, so that excessive 
intravaginal air pressure is not necessary 
to coat the vaginal walls with medicinal 
powders, a coating which is by no means 
uniform. 

6. In the discussion of this paper,* one 
gynecologist suggested that if a woman is 
put in the knee chest position, the whole 
vagina will immediately balloon out with 
a smoothing out of its folds, allowing the 
vaginal mucosa and the external genitalia 
to be sprayed or coated with powders 
without excessive air pressure. 


* Section of Obstetrics and Gynecology, The New 
York Academy of Medicine, December 26, 1944. 


REFRIGERATION IN GENERAL SURGERY OF LIMBS 


FREDERICK M. ALLEN, M.D. 


NEW YORK, 


T will be necessary to refer to con- 

current papers!” for some theoretical 

and technical phases of this subject. 
The main points for the present purpose 
are that hypothermia of local tissues is 
safe and harmless under any reasonably 
intelligent management, and there is a 
choice of various degrees of temperature 
and use or non-use of a tourniquet to 
suit conditions. When refrigeration was 
first introduced for anesthesia in amputa- 
tions, I expressed the-belief that extensive 
uses for the method would develop. Not- 
withstanding the arbitrary delays, prog- 
ress has been made by _ independent 
workers in this and other countries. This 
paper, therefore, will consist of an enumer- 
ation of the principal surgical uses of 
refrigeration known now, eight years after 
the first publication and four years after 
the first adoption of the method by Cross- 
man. Examples will be taken almost 
entirely from the reports of other ob- 
servers, one reason being to furnish 
evidence free from individual bias, and no 
known adverse reports will be omitted. 


AMPUTATIONS 


Refrigeration has continued to find its 
widest employment for amputations in 
poor-risk patients. The advantages claimed 
in our previous publications'* need not 
be recapitulated. Out of the list of about 
fifteen, probably the most important are 
the freedom from shock and from post- 
operative pain, and the greatly reduced 
liability to sloughing, infection, thrombosis 
and other complications. The fallacy that 
shock can be prevented with spinal or any 
anesthesia other than refrigeration was 
remarked upon elsewhere. !” 

The added feasibility and safety of low 
amputation levels with refrigeration de- 
serves more notice. Amputations below 
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the knee being a matter for individual 
judgment, the question is mostly one of 
different levels in the thigh. Although 
refrigeration prevents operative shock at 
all levels, there is less systemic strain and 
weakness connected with the healing of 
a supracondylar amputation than when 
large muscle bellies are cut higher up; also 
a more efficient stump results. Mid- and 
high-thigh amputations still seem unneces- 
sarily numerous in the literature, and most 
surgeons apparently have not emulated 
the Crossman record of practically exclu- 
sive low-thigh amputations. Refrigeration 
before and after operation has obviated 
danger from incisions through cellulitis or 
frank pus, and even if the wound must be 
left wide open the immediate and final 
results have been gratifying. 

Although edema is beneficially inhibited, 
the low temperature and delayed aggluti- 
nation often result in a slight accumulation 
of serum, as several surgeons have noticed. 
Often this is not incompatible with tight 
closure, but there is a growing habit of 
placing a very small gutta percha drain 
in each angle of an amputation wound, 
which may eliminate a few micro-organ- 
isms along with the serum and, if removed 
within a few days, scarcely interferes with 
primary union. This serous leakage may be 
regarded as due not to the refrigeration 
anesthesia but to the postoperative cooling. 
It need not result from refrigeration anes- 
thesia if the subsequent cooling is omitted, 
and its occurrence can be expected if 
sufficient cooling is used after any other 
operative anesthesia. The benefits, in the 
control of pain, edema, infection, etc., as 
previously described, are such that cooling 
may actually be used with advantage after 
amputations under any kind of anesthesia, 
and Krieg‘ employs it also for abdominal 
and other operations. 
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While Neller and Schmidt* endorsed 
refrigeration for amputations, their ex- 
ceptions in regard to young strong patients 
are discussed elsewhere,!”? and their views 
on vasoconstriction are considered later 
in this paper. The theoretical objections of 
Large and Heinbecker® are sufficiently 
answered elsewhere!”!“ and are omitted 
from the present discussion, which deals 
only with actual experiences. Reasons have 
also been given for the belief!” that the 
suspicion of Richards* concerning tissue 
injury is a misapprehension based on 
inadequate and confusing evidence. 

It has appeared instructive to compile a 
separate bibliography of writers* in various 
countries who have reported beneficial 
results with refrigeration anesthesia. Fav- 
orable opinions have been received in a 
larger number of private communications. 
The total number of amputations under 
refrigeration now evidently runs into 
thousands, and, as mentioned elsewhere,“ 
the absence of disasters or deaths is unique, 
just as the prevention of shock is unique, 
and seems to establish this as the safest 
of all anesthetic methods. At the same 
time two derogatory ideas are promulgated: 
(1) that refrigeration must be limited to 
carefully selected poor-risk cases (i.e., 
if patients appear too strong to die from 
shock they should be subjected to shock); 
(2) that all refrigerated tissues must be 
excised, a remarkable judgment in view 
of the multitude of reports of improved 
healing and reduced mortality. 

The concensus of publications credits 
refrigeration with the following changes 
in amputation surgery: that the formerly 
large list of “‘inoperable” gangrene cases 
has ceased to exist; all patients of this 
class now undergo operation with a grati- 
fying proportion of recoveries; and no 
institution can make such a claim unless it 
either uses this method or fails to receive 
cases of this type. 


ARREST OF INTOXICATION OR HEMORRHAGE 


One of our first problems in the City 
Hospital service was created by patients 
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who either refused amputation or were 
received under conditions which prevented 
obtaining immediate legal permission from 
them or their families. The advantages of 
packing infected gangrenous legs in ice 
were learned in such cases. Hyperpyrexia, 
delirium, unconsciousness and prostration 
are often thus relieved within twenty-four 
to forty-eight hours, so that operation 
becomes feasible. Likewise diabetic gly- 
cosuria and acidosis which resist huge doses 
of insulin in the presence of such an infec- 
tion are transformed by the refrigeration 
so as to be quickly controllable with small 
doses. This method has been used and con- 
firmed so extensively that it may now be 
called routine for a class of cases which 
were formerly hopeless but which now 
often turn out favorably. 

The very scanty blood flow in arterio- 
sclerotic legs favors the success of this 
plan. There is the further advantage of 
adding no risk or responsibility if operative 
permission is never obtained. If the in- 
fectious condition is particularly dangerous 
or the blood supply greater than usual, 
a tourniquet offers a means of stopping 
absorption absolutely. We early learned 
this way of obtaining the immediate benefit 
of amputation without the disturbance of 
operation; but it also entails the necessity 
of obtaining operative permission in ad- 
vance, because a tourniquet applied to 
such a badly infected limb for any long 
time should not be removed. This means 
of stopping absorption may be considered 
in three forms. 

1. The most primitive form is a simple 
tight tourniquet when no refrigeration is 
available. It may be used not only for 
arteriosclerotic or traumatic gangrene but 
for other infections, snake bite or any 
other condition that is dangerous enough 
to warrant sacrifice of the limb to save life. 
U. S. Army regulations endorse this 
method for wounds of blood vessels or other 
structures which make loss of the limb 
inevitable. The excruciating pain of the 
tourniquet must either be endured, or 
mitigated by huge doses of strong nar- 
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cotics, or preferably relieved by local 
procaine infiltration. Asphyxia of nerves 
terminates all sensation within a few hours. 
Such a tourniquet may be effective in 
stopping intoxication for days, and as the 
tissues soften and decompose a_ fresh 
tourniquet placed immediately proximal 
to the original one is better than merely 
tightening it. The initial pain, also infec- 
tion and decomposition, are reduced in 
proportion as the limb can be cooled by 
cool air, running water or any other means. 
With a simple wound but not with a diffuse 
infection it may be feasible to save a limb 
after longer periods than surgeons have 
realized, namely, after twelve hours at 
average air temperatures, or shorter pe- 
riods at tropical temperatures or longer 
times in proportion as cooling has been 
possible; and in forming such a judgment, 
shock, tissue devitalization and other 
dangers should be neither ignored nor 
exaggerated. Generally the method is de- 
signed as a temporary amputation, to 
serve until circumstances permit regular 
surgical amputation.® This method should 
have wider use; for example, in shock 
cases in which a day or two of delay may 
greatly reduce the danger of a_ thigh 
amputation. This time can be lengthened 
by simple cooling devices without actual 
refrigeration. 

2. Refrigeration with the tourniquet 
controls pain, infection and decomposition, 
lengthens the time limits and serves most 
efficiently as a temporary amputation. 
The control of initial pain may be incom- 
plete unless refrigeration can be applied 
prior to the tourniquet. Systemic intoxica- 
tion can thus be held in check practically 
indefinitely. The final amputation is then 
performed proximal to the tourniquet, 
without removing it, and a higher tourni- 
quet for the usual two or three hours 
serves for anesthesia. Since shock is pre- 
vented, attempts to save the limb may be 
permissible after periods of forty-eight 
hours or more, if there is no infection or 
only superficial infection; but in cases 
of diffuse infection animal experiments’ 
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indicate that although the formation 
and absorption of bacterial products are 
stopped, the existing products evidently 
diffuse through the tissues, so that re- 
moval of the tourniquet after such a time 
as twenty-four hours results in fulminating 
local necrosis and systemic poisoning. 
These limitations do not apply to poten- 
tially infected limbs, even if they are full 
of dead tissue and dirt. The refrigeration 
prevents any massive toxin formation. 
The maximum time limits of preserva- 
tion under favorable conditions are unde- 
termined. The longest human case was the 
one verified by Crossman, in which a 
necessary amputation of a boy’s arm 
happened to be postponed until after 
forty-eight hours of refrigeration with a 
tight tourniquet. After amputation distal 
to the tourniquet, free circulation returned 
in the stump, which showed no lack of 
vitality or healing power. The much longer 
preservation of bloodless tissues experi- 
mentally, namely, fifty-four hours for 
animals’ legs* and ninety-six hours for 
rats’ tails,® did not represent maximal time 
limits; therefore it is theoretically possible 
that human limbs may be preserved still 
longer, presumably with various degrees 
of subsequent inflammation and fibrosis 
in the extreme instances. Although there 
happened to be no harm from the tour- 
niquet in the case of the boy mentioned, 
it must nevertheless be remembered that 
this zone of pressure, which is also the 
meeting place of cold tissues and warmer 
tissues, is particularly vulnerable, so that 
the location of the tourniquet may pru- 
dently be changed two or three times in 
each twenty-four hours to reduce the risk 
of thrombosis in the longest ligations, 
without the need of heparin or possible 
surgical removal of a thrombus. 
Hemorrhage holds a special position, 
as having been the chief indication for 
the use of a tourniquet heretofore. I have 
several times pointed out that mishaps 
and resulting fears have been due mostly to 
mistakes in regard to materials, breadth, 
temperature and other factors. Warming 
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the ischemic limb is the supreme blunder, 
but cooling it in no wise interferes with 
changing or loosening the tourniquet at 
any intervals the physician may think 
advisable. For those who fear prolonged 
ischemia it is possible, according to ob- 
servations of Gratz mentioned elsewhere, 
to release the tourniquet at any desired 
intervals even in the induction of operative 
anesthesia. Refrigeration not only mul- 
tiplies the safe period of single tourniquet 
applications, but it also saves tissue 
damage. Surgeons have been taught that 
they were doing their duty by releasing a 
tourniquet every half hour, but anybody 
who will continue this process very long 
on a rat’s leg will notice what a severe 
inflammation results. Wounded tissues 
are more sensitive to such injury than 
any normal animal’s leg, and this damage, 
previously ignored, is mostly prevented by 
refrigeration whether the tourniquet be 
used for a single long application or 
multiple short ones. 

3. Whenever amputation is unavoidable 
and legal permission for it is assured, 
intoxication can be decisively halted by 
McElvenny’s” method of freezing, which 
dispenses with a tourniquet. For example, 
a gangrenous foot may be treated by 
apparatus creating a temperature of 10°F. 
to a level below the knee. This “‘amputa- 
tion by cold” has been continued as long 
as eight weeks, with the patient com- 
fortable and gaining strength. The border 
between frozen and unfrozen tissues is 
marked not by a line of demarcation but 
by an ecchymosis about 2 inches wide. 
Surgical amputation is finally performed 
above the knee. By thus waiting until the 
best possible constitutional condition has 
been attained, McElvenny reports a series 
of amputations with primary healing in 
all but one and no deaths. The solid 
freezing may be regarded as essentially 
equivalent to a tourniquet with refrigera- 
tion. Under some military or other condi- 
tions, freezing of a limb in winter might 
conceivably be easy when controlled re- 
frigeration or even a tourniquet might be 
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lacking, and this method might serve for 
most of the purposes mentioned under 
(2) whenever a limb is positively beyond 
saving. 


EMERGENCY PRESERVATION AFTER TRAUMA 


The classical example is McElvenny’s 
case!! of a man with both legs amputated 
near the knees by a railway train, who 
arrived at the hospital with a blood pres- 
sure of 30/o. The packing of the mangled 
stumps with ice radically controlled pain 
and infection, so that shock could be 
treated and strength built up sufficiently 
for successful surgical amputation, fifty- 
eight hours after the accident. At that 
time the tissues, full of dirt, were still 
entirely fresh and odorless. 

Dziob and Brown* reported a_ less 
extreme case of traumatic amputation 
of one leg below the knee, in which pain, 
shock and hemorrhage were controlled. 
Miyakawa!? treated a miner who was 
received in severe shock after a loaded 
coal car had run over his right upper tibia. 
Immediate surgery was limited to repair 
of ruptured bladder and urethra. The leg 
was packed in ice. After thirty-nine hours 
the strength had been built up so that a 
mid-thigh amputation could be performed 
in bed under refrigeration. Healing oc- 
cured by primary union. 

Obviously, the customary bacteriostatic 
drugs and surgical technic are used as 
desired or possible. But refrigeration should 
not be withheld for want of sterile ice. 
The contamination already present in 
the average traumatic emergency is such 
that direct contact with any kind of Ice 
does not add to the danger but enormously 
reduces it. A protesting surgical conscience 
may need to be taught that infection can- 
not develop in the dirtiest ice or snow that 
can be picked up on a winter street, but 
the devitalization and bacterial incubation 
which occur even during a few hours of 
transportation to the hospital are as 
important as they have been neglected. 
Drugs which inhibit bacteria do not alter 
devitalization. The use of unclean ice in 
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an unclean open fracture being nothing 
outrageous, the question of asepsis becomes 
important in proportion as the wound is 
primarily clean. The ordinary artificial 
ice blocks or cubes are not heavily infected, 
particularly with pathogens. They cannot 
harm a closed trauma, and an open 
-trauma is not clean enough to be en- 
dangered by such ice. Sterile ice, therefore, 
is a luxury needed for truly sterile opera- 
tions. It can be provided by special 
apparatus or improvised devices, or elec- 
trical refrigeration may be still better. 
The essential pomt, however, is that 
under the dirty conditions of the average 
traumatic emergency, refrigeration should 
never be delayed a single hour by objec- 
tions to the quality of ice available. 
Proof is furnished by the actual treatment 
of the patients here described. 


LONG PRESERVATION AFTER TRAUMA 


Most striking are Mock’s reports*! 
of pelvic fractures with iliac or femoral 
thrombosis entailing gangrene of a leg. 
The dilemma was that the patient would 
die from a thigh amputation under the 
conditions of shock and visceral injury, 
and would also die if delay allowed the 
gangrene to develop. The solution was 
found by preserving the legs with refrigera- 
tion for two or two and one-half weeks. 
The complications in one case included 
cerebral concussion, severe chest injury, 
ruptured urethra, infected large hematoma 
of buttock, pneumonia, and empyema 
which ruptured into a bronchus and re- 
quired emergency tracheotomy followed 
by rib resection. Recovery under such 
conditions is probably unparalleled. In 
Mock’s opinion, amputation at any earlier 
time would have been fatal, and when 
performed at the end of two and one-half 
weeks it was at a lower level than or- 
dinarily anticipated because of the de- 
velopment of collateral circulation. 

The treatment described by Ottaway 
and Foote’* is noteworthy because it was 
carried out not with ice but with apparatus 
improvised on board a destroyer on active 
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naval service. A shell fragment severed a 
man’s femoral artery and vein 6 cm. below 
Poupart’s ligament, passing behind the 
femur without injuring it and making an 
exit wound of 20 by 10 by 6 cm. The 
refrigerated leg was kept in good condition 
for twenty-eight days, when it was possible 
to transfer the patient for amputation, 
which was done successfully 10 cm. below 
the lower edge of the wound. 

Bowers" described benefits from shorter 
refrigeration in cases of traumatic throm- 
bosis of leg arteries in soldiers. The reports 
by Crossman" and associates, of preserva- 
tion for two to six weeks in cases of femoral 
embolism, are here omitted because of the 
origin from our own group, but Crossman* 
refers to a private report of cases by Dr. 
I. M. Nachlas, of Baltimore, typified 
by the following example: A man was 
received in shock after a blast accident, 
with one hand blown off and the other 
extremely torn and fractured. The usual 
immediate amputation of both forearms 
would not have seriously endangered life, 
but, instead, both forearms were encased 
in crushed ice. The abdominal injuries 
required two and one-half weeks of treat- 
ment before finished surgery of the fore- 
arms was considered feasible. The stump 
of the one wrist was then amputated one 
inch above the lacerated skin line, and 
the remaining hand was restored to use- 
fulness by reconstruction. The result was, 
in the words of the surgeon, that the pa- 
tient was saved “from the horrors of no 
prehensile limb.” 

The excellent healing in all of these 
cases, in tissues refrigerated for periods 
running into weeks, furnishes one of several 
disproofs of the dictum that tissues which 
have been refrigerated even for two or 
three hours must be removed. 


DEBRIDEMENT 


Reasons have already been given why 
refrigeration is the ideal anesthetic for 
amputation in cases of existing shock. 
Also, there will doubtless be ready agree- 
ment that amputation should not be 
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performed in the midst of critical shock, 
if limbs can be preserved by refrigeration 
so as to permit postponing the operation 
until the patient is in better condition. 
Similar rules apply to débridement. 

In cases of deep wounds and fractures, 
a tourniquet can be combined with re- 
frigeration for the brief purpose of anes- 
thesia, without fear of harm even if serious 
infection is already present. Superficial 
cleaning and excisions may be feasible 
without a tourniquet. 

When débridement can be well tolerated, 
the reasons for it remain fully valid, 
namely, the prevention of pain, infection, 
decomposition of dying tissues, and sys- 
temic intoxication and late shock. But the 
strongest believers in the causation of 
shock by fluid loss will be most strongly 
impressed by the added oozing which 
results from laying bare large surfaces 
or opening up penetrating wounds. This 
has, however, become one of the most 
regular and axiomatic surgical routines, 
because the omission of it involves worse 
consequences than the performance, even 
in shock. But the complete suppression 
of all these dreaded consequences by 
refrigeration establishes a new rule, namely, 
that with critical shock present or antic- 
ipated, nothing whatever should be done 
to increase shock. Much time and demon- 
stration may be required before veteran 
surgeons will accept such a proposal in its 
full literal application in shock; namely, 
that mangled limbs full of dirt and shreds 
of clothing, perhaps with shattered bone 
fragments pressing on nerves, should be 
left untreated except for refrigeration, 
with or without a tourniquet according to 
the presence or absence of hemorrhage. 
The acute shock danger takes precedence 
in treatment. Blood vessels can be repaired 
within a few hours to permit removal 
of the tourniquet. Dirt, foreign bodies 
and setting of fractures can be left for 
days or if necessary for weeks, pending 
recovery from shock and visceral injuries, 
since tetanus, gas or other infections cannot 
develop in tissues that are sufficiently 
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cold. This rule for critical shock is implicit 
in the observations recounted in the 
preceding sections, but it is stated plainly 
to emphasize it for either adoption or 
controversy. 


CRUSH INJURIES AND ARTERIAL WOUNDS 


The English studies of the crush syn- 
drome have partially identified it as a 
combination of ordinary shock with a 
special intoxication by products of dam- 
aged tissues, one such product being myo- 
globin which by forming deposits in the 
renal tubules contributes to the terminal 
uremia. Warming of the mjured limb is 
harmful for obvious reasons. Conversely, 
cooling is included as part ‘of the routine 
local treatment by English authors. 

The theoretical reasons are clear; namely, 
reduced temperature relieves pain, pre- 
serves tissues from decomposition, de- 
presses local metabolism so that a reduced 
blood supply may become adequate, di- 
minishes exudation, inhibits shock and 


retards toxic absorption. Although the 


possible benefits of immobilization by 
casts or compression by tight or elastic 
bandages are recognized, wounded tissues 
are still more sensitive than normal tissues 
to injury by pressure, so that refrigeration 
must be further considered from three 
standpoints: First, the low temperature 
may largely or wholly replace pressure 
treatment. Second, if pressure is to be 
used, it should be combined with refrigera- 
tion or, lacking this, with the lowest tem- 
perature obtainable by exposure to cool 
air, water or other available aids, because 
of the direct benefits previously mentioned 
and also because cold greatly reduces the 
injury of pressure, as proved by our 
experience with tourniquets and by re- 
interpretation of the experiments of Brooks 
and Duncan." Third, the dangerous pres- 
sure arising from hemorrhage or swelling 
sometimes necessitates operation to split 
the fascial sheaths, and refrigeration may 
either obviate such an operation by 
reducing the pressure and asphyxial dam- 
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age or may provide safe and convenient 
anesthesia for the operation. 

A tourniquet may be necessary under 
two conditions: (1) It is harmless for brief 
anesthesia for any deep operation on the 
limb. (2) A permanent tourniquet may be 
an immediate substitute for amputation 
of a hopelessly injured limb, as previously 
explained. Suggestions’ of intermittent 
tourniquet applications, especially without 
refrigeration, must be viewed as a fallacious 
means of attempting to retard toxic absorp- 
tion, just as in the case of snake-bite 
and for the same reason. Animal experi- 
ments prove that in shock due to tour- 
niquet application or muscle trauma, any 
subsequent tourniquet application of long 
or short duration merely adds to the local 
and systemic damage; the tissue toxins 
evidently are not destroyed rapidly like 
strychnine but persist longer than any 
feasible time limits of ligation. Refrigera- 
tion can theoretically multiply these time 
limits, but in cases of such injury the 
benefits of low temperature seem to be 
sufficiently obtainable without the addi- 
tion of prolonged tourniquet pressure. 

Crush injuries sometimes damage im- 
portant blood vessels. Also apprehension 
has been expressed that cold may adda 
deleterious vasoconstriction to the existing 
impairment of circulation in such a limb. 
There is a relation also to the arterial 
spasm which is known” to be caused not 
only by direct wounds of arteries but also 
by wounds near arteries or involving large 
nerves. Cohen questions the nervous reflex 
mechanism of such spasm and shows that 
procaine infiltration of either the local 
region or the nerve roots may fail to relieve 
It. 

Physiologically, cooling of a limb induces 
vasoconstriction partly in correspondence 
with the reduced nutritive needs of the 
local tissues, but still more as part of a 
protective mechanism for maintenance 
of normal temperature in which a con- 
traction of vessels over the entire body 
surface participates. Heating of other 
parts of the body neutralizes this reflex 
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action, and overheating of the body or of 
some limbs can dilate vessels of the entire 
body surface including the other limbs.*! 
Therefore, if other parts are suitably 
warmed, the suggestion of Neller and 
Schmidt*® that refrigeration anesthesia is 
contraindicated in such conditions as 
Buerger’s disease appears theoretically 
improbable, and proof by definite observa- 
tions one way or the other would be of 
interest. 

The effect of refrigeration properly 
applied to an injured extremity is sedation. 
Pain and afferent impulses which excite 
spasm are abolished. In tissues which are 
sufficiently cold, the nerves cannot trans- 
mit and the smooth muscle cannot con- 
tract. Therefore, English writers are on a 
sound basis in recommending reduced 
temperature treatment for arterial spasm. 
If simple refrigeration fails to relax an 
existing spasm, there may be theoretical 
promise in using brief radical refrigeration 
with a tourniquet, trusting to the ensuing 
rush of hyperemia to open up the anes- 
thetized artery, especially if heat is properly 
applied elsewhere. Instead of a contra- 
indication, the advocacy of refrigeration 
as the best treatment for arterial spasm 
can be supported on two grounds: First, 
whatever the mechanism may be, the 
sedative action of cold may succeed even 
where procaine fails. Second, there is 
not only avoidance of added tissue injury 
by infiltration, but the refrigeration also 
preserves the vitality of the tissues which 
have been made ischemic by the spasm. 


SHOCK 


The work of Temple Fay and ourselves . 
terminated the immemorial tradition of 
treating shock by warming either the 
entire body or the injured part. Clinicians” 
have noticed the decidedly lighter degree 
of shock produced by the same kinds of 
wounds in cold as compared with hot 
weather. The worst that has ever been 
concluded experimentally regarding gen- 
eral or local hypothermia is that it merely 
prolongs but does not save life in the most 
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hopeless degrees of shock. Only a moderate 
reduction of general body temperature is 
possible without harm; therefore, systemic 
hypothermia mitigates but does not pre- 
vent shock. There are theoretical reasons 
to regard the spontaneous tendency to 
fall of temperature in uncomplicated shock 
as a beneficial protective reaction, and 
recent experimental work?’ indicates that 
a certain proportion of lives are saved by 
treating such cases either in a cool environ- 
ment with approximately normal body 
temperature, or with such slight reduction 
of rectal temperature (96 to 94°F.) as 
may be tolerated without shivering or 
discomfort. 

Reduction of local temperature can be 
most radical and therefore most powerful. 
The specific relation of temperature to the 
shock process is proved by the fact that 
cold applied before and during injury 
appears to prevent shock completely,*4 
and it is the only agency that has this 
power. In turning from prophylaxis to 
practical therapy, success necessarily varies 
with the degree of shock and the length 
of delay before beginning treatment, but 
the demonstration” of life-saving benefits 
within certain limits has been verified by 
later writers.”° 

The principal other local treatment for 
shock is pressure with casts or bandages. 
This treatment can undoubtedly save life 
under certain conditions, but it also 
involves dangers of necrosis and bacterial 
incubation. Cold may sometimes be an 
advantageous substitute for pressure, but 
there are no more than technical problems 
in combining the two. There is no valid 
excuse for warmth in a shock case. On the 
contrary, cold as usual inhibits pain, 
swelling, infection and tissue devitalization 
and greatly reduces pressure injury. There- 
fore, if refrigeration is not possible, the 
limb with or without pressure should be 
kept as cool as available means permit. 


GANGRENE 


Three widely different conditions are 
jumbled under this heading: 


Allen—Refrigeration in Surgery 


American Journal of Surgery | a 

1. Arteriosclerotic or diabetic gangrene 
often permits of nothing better than the 
shockless amputation previously described. 
The test of any conservative treatment is 
whether it can save a leg which would be 
lost without such treatment. All the 
previous mechanical attempts have seemed 
to me to do harm in critical cases by violat- 
ing the principle of surgical rest. Radical 
chilling checks pain, infection and necrosis 
for a longer or shorter time, depending 
largely on how high up the leg the refrigera- 
tion is carried, but this temperature also 
prevents healing. The ideal temperature 
is an intermediate one which will control 
the pain, retard infection and prevent 
necrosis by reducing the local metabolic 
needs within the capacity of the scanty 
blood supply, while permitting healing 
at a correspondingly slow rate. The prac- 
tical benefit of this method seems to be 
limited to avoidance of the harm that is 
often done by other methods; no positive 
cure in an otherwise hopeless case is known. 
The most promising plan seems to be to 
expose the affected region to the coolness 
and dryness obtained with a simple electric 
fan or a special air chamber, keeping the 
skin temperature perhaps between 20 and 
30°c. (according to comfort) for the 
hypothermic benefits mentioned, while 
the patient is kept warm and the affected 
leg is heated. In a case of beginning dis- 
coloration of toes, the cooled area will 
include the cyanotic anterior portion of the 
foot, while an accurately controlled heating 
device is applied from the thigh down 
below the ankle and maintained at the 
highest safe temperature, in order to 
promote hyperemia. Such a treatment 
continued for weeks offers probably the 
best hope of saving an extremity that can 
be saved, but failures will necessarily be 
numerous and constitutional treatment 
may be a more important factor than the 
local treatment. 

2. In the acute gangrene following 
thrombosis, embolism or other closure of 
main limb arteries, the prognosis also 
depends on the state of the arteries as 
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well as the location of the obstruction and 
other variables. A decisive factor in 
gangrene Is sometimes a functional spasm 
of collateral branches about the region of 
organic obstruction of the main artery. 
It is only desired to emphasize a rational 
management of temperature, for which 
adequate experience is still lacking. The 
immediate crisis demands radical chilling 
as near to freezing temperature as possible, 
for the best control of pain, shock, throm- 
bosis and necrosis. The belief has already 
been expressed that suitable warming of 
the rest of the body can assure a full or 
actually increased blood supply to the 
threatened limb and prevent vasocon- 
striction, especially of the deep vessels. 
Cohen has emphasized the contraction of 
superficial vessels as an actual aid to the 
filling of the vitally important deep ar- 
teries. The influence of the local cold in 
preventing vasospasm, thrombosis or de- 
generation of vessel walls as well as other 
tissues is the probable reason for the 
development of an unusually free collateral 
circulation, which in the opinion of Mock 
and other surgeons has permitted the 
final amputation to be made at a lower 
level than ordinarily anticipated. If lesser 
degrees or more distal location of the 
circulatory block offer a chance of saving 
the limb instead of amputating, it is 
desirable that the temperature should be 
raised as gradually as necessary but as 
rapidly as is safe, and here experience Is 
lacking and guidance must be sought in 
the signs in individual cases. 

3. Certain other conditions of throm- 
bosis or necrosis are dominated by infec- 
tion. Theoretical benefits of cold in throm- 
bophlebitis, through the double action of 
inhibiting both bacterial growth and 
thrombus formation, were apparently illus- 
trated in a single case of the City Hospital 
surgical service, but no experiences by 
others have been published and real proof 
is therefore awaited. The gravest infections, 
such as spreading cellulitis and gas gan- 
grene, offer a field for refrigeration as 
follows: 
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If amputation appears inevitable, a 
tourniquet with refrigeration can serve 
the purpose temporarily, as previously 
explained. The refrigeration should extend 
above the tourniquet to the groin or axilla, 
as an aid against organisms which may be 
invisibly present. Recovery in a desperate 
case convinced Ferguson” that refrigera- 
tion is the best anesthetic for amputation 
in gas gangrene. 

Refrigeration without a tourniquet Is 
advisable if the limb is to be saved. Be- 
sides the usual checking of bacterial in- 
vasion, toxic absorption and tissue necrosis, 
a special value in gas-forming or other 
anaerobic infections is promised .by the 
high oxygenation which is indicated by 
the bright color of blood and exudates at 
low temperature. Efficient refrigeration 
soon changes dark foul exudates to an 
odorless discharge with the clear pink of 
oxyhemoglobin. Cases thus treated with 
great or life-saving benefit are known 
through private communications and are 
expected to be published. 


COLD IN TREATMENT OF LESIONS DUE TO 
COLD 


Frostbite is caused by freezing or ex- 
cessively long exposure to non-freezing 
dry cold, while “‘immersion foot’’ results 
from prolonged wetness at temperatures 
more or less above freezing. Rapid or 
excessive warming is the worst possible 
treatment for either condition. Radical 
refrigeration is theoretically irrational in 
treatment, since it is unnecessary and 
interferes with healing. The temperature 
should be low enough for the usual benefit 
in controlling pain and neurovascular dis- 
turbances and preventing necrosis by 
keeping metabolic demands within the 
circulatory capacity; but at the same time 
it should be as high as possible to favor 
healing. Webster?® and co-workers have 
credit for priority in the introduction of 
this treatment, and they also furnished the 
strongest evidence that moderate cooling 
with an electric fan or otherwise can not 
only relieve symptoms but also save many 
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amputations. Greene” recommended lower 
temperatures of 2 to 5°c. in his special 
chamber cooled with solid carbon dioxide, 
and Davis*® and associates adopted this 
method. The negative report of this latter 
group may be explainable by two facts: 
(1) the refrigeration was unduly radical; 
(2) the high altitude frostbite which they 
treated is in their own opinion different 
from frostbite at less extreme tempera- 
tures, and the more acute and localized 
destructive process may include less of the 
functional derangements which respond 
to hypothermia. 

Although the optimal degree and dura- 
tion of temperature reduction may vary 
in different types of injury and in different 
individual cases, the anticipated theoreti- 
cal benefits of dry cooling are confirmed 
by a convincing unanimity of authors?! 
who favor skin temperatures between 
60 and 80°F., and hypothermia is accepted 
as a standard treatment especially in 
Canada and England. 


REFRIGERATION FOR BURNS 


Burns are particularly favorable for 
this treatment*? because (1) their com- 
parative superficiality makes them ac- 
cessible to refrigeration not only on the 
limbs but everywhere in the body; (2) 
refrigeration offers a combined control 
of pain, shock, infection, toxic absorption 
and tissue devitalization such as is un- 
matched by any other treatment. While 
it can largely obviate the need for other 
treatment, it can also readily be combined 
with practically any other treatment. 
Simultaneous systemic treatment is taken 
for granted in the following discussion, 
and compressive or occlusive dressings 
can be associated as mentioned under the 
topic of shock. 

The changes in procedure are neverthe- 
less as radical as the benefits claimed, 
and they include the following: 

1. The usual cleansing and débridement 
are prohibited, and the surgical conscience 
will again be shocked by the advice to 
leave dirt undisturbed. Long ago, Harrison 
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and Blalock** proved that débridement of 
burns intensifies shock and increases mor- 
tality, but, just as in the case of mechanical 
wounds, the knowledge remained theo- 
retical because the omission of the added 
injury was followed by worse consequences. 
In addition to this systemic danger, 
cleansing and débridement are omitted 
because they waste time and particularly 
waste tissue. 

2. The only exception is such a removal 
of dirt as may be incidental to an emer- 
gency treatment; e.g., the best immediate 
treatment for a burn is to plunge it into 
ice-water or even cool tap water, or else- 
where on the body ice should be applied 
with no delay. Not only are pain and 
inflammation relieved but the subsequent 
healing is helped. Some large industrial 
establishments already have rules and 
facilities for this treatment, in advance of 
conservative hospitals. 

3. Formal treatment begins with the 
application of a thin layer of greased gauze, 
bacteriostatic ointments having no proved 
superiority over simple petrolatum for 
the purpose. This purpose is protection 
with a minimum of insulation. 

4. Radical refrigeration is applied out- 
side the gauze, reducing the skin tempera- 
ture to a few degrees above freezing if 
possible. Not only does this prevent pain 
and the other disturbances mentioned, but 
also an existing intoxication with hyper- 
pyrexia and prostration may be relieved 
within twenty-four hours. This reduced 
temperature may be obtained with ice or 
bare ice-bags, but they are extremely in- 
convenient and uncertain in comparison 
with the Therm-O-Rite refrigerating blan- 
kets or air chamber. It must be recognized 
that the larger the burned area, especially 
on the trunk, the greater is the difficulty 
in preserving normal body temperature by 
heat applied to unburned regions, and in 
the most extreme cases a compromise 
may be unavoidable in the use of a less 
than optimal degree of cold. 

5. The crisis of shock and intoxication 
is maximal for only one to three days. 
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Thereafter the hypothermia is modified 
in proportion to the danger. Skin tem- 
peratures between 60 and 80°F. may have 
to be continued for a number of weeks for 
reasons previously stated. Any higher 
temperature permits a return of fever and 
intoxication, and any unnecessarily low 
temperature hinders healing. 

6. The routine changes of the greased 
gauze are painless under refrigeration, and 
the original dirt comes away automatically 
and harmlessly. A tedious operating-room 
type of asepsis, such as is advocated in 
some quarters, is unnecessary because the 
temperature controls infection. With proper 
equipment the nursing demands are 
minimal. 

7. The constitutional condition of such 
patients is transformed not only by the 
direct relief from intoxication but also 
by the freedom from the usual narcotics, 
with consequent benefits to nutrition 
and strength. Locally, the regeneration of 
tissue and reduction of the need for skin 
grafts are beyond precedent, because of 
the improved recovery of partly devi- 
talized tissues at the reduced temperature, 
and furthermore because of the avoidance 
of the destruction of. such tissues by the 
usual débridement. 

Although the general idea of skin tem- 
peratures of the order of 70 to 80°F. was 
accepted by Pickerill and by Rossiter,*? 
my proposal is new in most of the features 
described above. An exception to the rule 
for this paper must be made, because 
examples of the treatment can be found 
only in records published from the City 
Hospital; namely, a few cases from Cross- 
man’s service*‘ and a single outstanding 
treatment by Kross, of which descrip- 
tions***6 and photographs? have been 
published. The desired wider trials have 
thus far been unobtainable. 


MISCELLANEOUS USES OF COLD 


This review need not include the com- 
mon use of ice-bags or other cold applica- 
tions, Fay’s artificial hibernation, or the 
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dermatological uses of the selective destruc- 
tive action of carbon dioxide snow. In- 
cidental to this last method, statements 
that the Guinea worm is killed by brief 
freezing which does not harm the sur- 
rounding skin may have some present 
interest. Other ways to take advantage 
of the possible sensitiveness of tropical 
parasites to cold have been only slightly 
explored. 

Ebin,®” having proved that the most 
delicate human tissues are unharmed by 
freezing with solid carbon dioxide for one 
minute, proposes this method in com- 
bination with cautery for hemostasis in 
liver and brain operations. 

H. E. Mock, Jr.** recommends two hours 
of chilling with bare ice-bags as an im- 
proved anesthesia for taking skin grafts. 
Theoretically, it would appear that this 
anesthesia which eliminates infiltration, 
together with the preservative influence of 
low temperature during and after opera- 
tion, should find wider uses in plastic 
surgery. 

Mention is made elsewhere’: of some 
initial trials of refrigeration, with and 
without tourniquet, for orthopedic surgery, 
a field in which some of the most valuable 
applications will probably develop. 

The simple application of ice-bags before 
and after intramuscular injections of peni- 
cillin was found by Trumper and Hutter* 
to delay absorption so that effective 
bacteriostatic levels in the blood could 
be maintained by two or three instead of 
eight to twelve injections in twenty-four 
hours. Presumably, absorption of heparin 
could likewise be delayed. Though the 
emulsion form may prove preferable for 
most purposes, the possibility suggests 
itself that, since the major uses of re- 
frigeration are associated with either throm- 
bosis or infection, these technics may be 
conveniently combined. 

Yudin* mentions experiments in which 
refrigeration protected rabbits against ab- 
sorption of lethal quantities of mustard 
gas. A recent newspaper article described 
a case in which a person stung by a scorpion 
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applied ice and escaped all symptoms. 
Theoretically, there is little doubt that 
ice offers the most effective treatment for 
spider bites, bee stings and the irritation 
from mosquitoes and other insects. Re- 
frigeration as a palliative or curative 
treatment for rhus poisoning remains to 
be tried. It can temporarily stop the 
itching of eczema but a permanent benefit 
is unproved. 

Within the past few years, if oppor- 
tunity had permitted, I would have 
repeated the former experiments with 
snake venom,* which were based on the 
mistaken principle of blocking absorption 
with a tourniquet. Increased appreciation 
of the efficacy of refrigeration without a 
tourniquet has created the impression 
that packing in ice should be an important 
part of the treatment of the average snake- 
bite, because it will control pain, reduce 
both local swelling and tissue damage, 
retard absorption and promote the serous 
flow with incision and suction, without 
doing any harm. 

Mention has been made elsewhere of the 
obvious inference from the experiments of 
Blakemore, Lord and Stefko that human 
legs which have been either partially or 
completely severed by trauma can be 
repaired or restored after one to several 
days of preservation by refrigeration. 
Brooks and Duncan, whom these authors 
wrongly attempted to credit with priority 
in refrigeration, have interpreted their 
own experiments with emphasis on injury 
from cold, therefore, the principle employed 
by the Blakemore group rests still more 
definitely upon my earlier work. 

Embolism or thrombosis of limb arteries 
offers a larger and simpler field for applica- 
tion of this principle. I have described 
elsewhere!” the proposed treatment by 
refrigeration without or preferably with a 
tourniquet, with the added suggestion of a 
plastic method for arterial repair. This 
technic for lining a segment of artery with 
a vein may prove faulty, and any method 
will doubtless require trials and failures 
before it is perfected, but the basic idea 
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of restoring endothelium in the same man- 
ner as epithelium is restored by a skin 
graft appears worth the effort of those who 
have facilities. 


REFRIGERATION IN MILITARY SURGERY 


During the past years | have repeatedly 
urged this as the most important and 
extensive immediate demand for refrigera- 
tion. Running through the list, from major 
amputations in weakened patients down 
to the minor and speculative developments, 
the applicability to war casualties must be 
apparent to anyone. 

Yudin’s experience of 120 amputations, 
together with his high authority in Russia, 
lends weight to his conclusion that re- 
frigeration for military surgery “‘is highly 
recommended for use at the front as well 
as at the rear.”’ Lobachev’s large experience 
with civil trauma was confirmatory. 

English authors now refer to refrigera- 
tion as a routine procedure, and Lear- 
month,'* with reference to the preservative 
and bacteriostatic effects, writes that 
“the principle has been put to material 
use in the present conflict.” The Canadian 
and English development of the hypo- 
thermic treatment of frostbite and im- 
mersion foot has already been discussed. 

In the United States the unanimous and 
enthusiastic support of civilian users of 
the method contrasts with the official 
negativism. Much credit is due to the 
individual medical officers who have taken 
up the method on their own initiative and 
at their own risk. A review of the preceding 
list of beneficial uses will illustrate the 
consequences of theofficial failure to pro- 
vide general instructions and equipment 
for the method. 

1. For amputations the use has been 
limited to base hospitals, as reported by 
Shaar and associates,? or to veterans’ 
hospitals. There is no reported use of this 
shockless method for badly shocked soldiers 
near the front. 

2. There are no records of controlling 
dangerous local infection and intoxication 
by this means. 
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3. McElvenny’s case’! was published in 
1941, but there is still no report of a dying 
soldier being given the benefit of such 
treatment. 

4. Mock’s first experience was pub- 
lished prominently in 1943. If Ottaway 
and Foote were able thus to save one sailor 
with improvised apparatus late in 1944, 
how many other lives have been unneces- 
sarily lost? 

5. There is not a single record of saving 
a limb of any fighting man from amputa- 
tion by the method described by Nachlas.” 

6. Crushed or mangled limbs and arterial 
wounds are treated with cold in England. 
The case report of Taylor and Tondreau,*! 
showing skillful use of every other method, 
indicates the general lack of instructions 
on refrigeration in the armed forces. 

7. The absence of mention suggests 
the inference that the latest information 
on reduced temperature is not utilized in 
the military treatment of shock, either 
alone or in combination with pressure. 
There must inevitably have been a host of 
instances comparable to the reported death 
of a war correspondent on an operating 

8. The favorable results described by 
Bowers in four soldier patients in this 
country have apparently not been extended 
to traumatic thrombosis cases from the 
fighting fronts. Ferguson’s rare example of 
refrigeration treatment of gas gangrene 
evidently depended on individual initiative. 

g. There would have been no chance 
even of trying hypothermia for frostbite 
if the work had not been done in Canada 
and England. Private information indicates 
that, at least in some important centers, 
this experience is still neglected in the 
treatment of immersion foot in American 
soldiers. 

10. Other newspaper accounts of an 
admiral who is enveloped in flames, who 
afterward is able to help in the handling 
of a fire hose, who in bed hours later 
expresses solicitude for a guest, and who 
dies the next day, seem to leave little 
question of the diagnosis of burn shock. 
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If any special reasons made the outcome 
in this notable case unavoidable, there 
must be a host of other patients untreated 
with refrigeration on ships or in hospitals 
well supplied with ice. A similar stagnation 
in regard to the stereotyped plasma treat- 
ment of such cases is criticized elsewhere. '° 

11. In several papers, mention has been 
made of the consequences of the long 
artificial delays in the development of 
this work and the continued institutional 
and official opposition. The complete 
stopping of the research for the past year 
is an added reason why this paper had to 
be based on observations by others, at a 
time when progress is so urgently needed 
along the many lines here suggested and 
along other lines. 

12. Excuses of lack of refrigerating 
facilities near the fighting fronts are 
answered by the winter battles, the 
availability of ice or electricity on ships 
and near most fronts and in military hos- 
pitals, the heavy refrigerators provided for 
icing of food and drinks and the naval 
barges to supply icecream in the tropics, 
and the complete lack of interest in a light 
portable refrigeration unit for surgical use. 
This failure is chargeable not to the Army 
or Navy but to the special conditions ex- 
plained elsewhere. 

The evidence should be reviewed in 
steps. Are the reports on refrigeration 
authentic and credible? Are there casual- 
ties in war comparable with the civilian 
cases in which lives or limbs are said to 
have been saved by refrigeration? Is the 
aggregate number of such military cases 
to be counted in thousands or tens of 
thousands? Facts should be gathered and 
doubts settled rapidly on such simple 
questions in the emergency of war. What 
shall be the judgment on the total inter- 
diction of adoption, trials and research 
progress during four years of mounting 
casualties? 
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CHRONIC cystic mastitis is believed to be due to relative excess of the 
estrogens, producing abnormal duct proliferative activity. While estro- 
genic treatment has been generally recommended, it does not seem rational 


unless the dosage is sufficiently large to bring about pituitary inhibition. 
From “Textbook of Gynecology” by Emil Novak (The Williams and 


Wilkins Company). 
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HE occurrence of pulmonary edema 

is generally considered to indicate a 

fatal outcome, whether it takes place 
in the course of respiratory or circulatory 
disease. Since a therapeutic procedure 
has been developed which is frequently 
effective in terminating this condition, 
and since its application Is at present little 
understood, the detailed reports of the 
following cases were thought to be of 
interest. 

Meltzer,! in 1878, stated that pulmonary 
edema resulted from a dysproportion 
between the ability of the left ventricle 
and that of the right ventricle to expel 
synchronously the same amount of blood. 
In 1909, Emerson? discussed this subject 
and showed that the edema produced in 
rabbits by intravenous injection of ad- 
renalin was remedied by intratracheal 
distention of the pulmonary tree. Moore 
and Binger* demonstrated that congestion 
and edema of the [ung could be accentuated 
by a narrowing of the trachea which caused 
obstruction to the inspiratory cycle where- 
by a negative pressure was created. This 
was later confirmed by Kernan and Barach‘ 
who produced a similar condition in 
animals who inspired against a negative 
pressure. 

The effectiveness of combating acute 
pulmonary edema by positive pressure 
respiration has been demonstrated re- 
peatedly by Barach and his colleagues 
(1935 to 1944). The principles on which 
the administration of positive pressure are 
based, the methods by which it is applied 
and the pertinent literature have been 
described in these publications** and need 
not be extensively reviewed here. 


POSITIVE PRESSURE RESPIRATION IN THE TREATMENT 
OF ACUTE PULMONARY EDEMA* 


F. Paut ANSBRO, M.D. 
Director of Anesthesiology, Kings County Hospital; Attending Anesthesiologist, Long Island College Hospital 
BROOKLYN, NEW YORK 


A brief summary of the physiological 
basis for the treatment may be outlined 
as follows: 

1. The specific effect of inhaling a gas 
under increased pressure is to decrease 
the pathologically elevated negative in- 
trapulmonary pressure in cases of obstruc- 
tive dyspnea, since during the inspiratory 
cycle a heightened negative pressure tends 
to promote oozing of serum from the pul- 
monary capillaries. Breathing a gas under 
a pressure of 6 to 10 cm. of water decreases 
the negative intrapleural pressure dur- 
ing inspiration and relieves inspiratory 
dyspnea. 

2. The lumen of the smaller bronchioles 
is less constricted during inhalation of an 
atmosphere under positive pressure. 

3. The increased intrapulmonary pres- 
sure diminishes the accumulation of blood 
in the lungs by exercising to a variable 
extent a retarding effect on the entrance 
of blood into the right heart. 

4. The inhalation of a gas under positive 
pressure exerts a direct opposing pressure 
on the pulmonary capillaries which tends to 
retard the outlet of serum from them, 
opposing in a direct way the increased 
hydrostatic pressure in the pulmonary 
capillaries. In cases of left ventricular 
failure the factor of dimimishing the 
entrance of blood into the heart would 
tend to reduce pulmonary congestion and 
in that way make more equal the output 
of blood from both ventricles and give 
the left ventricle a smaller volume of 
blood with which to work. In this sense 
the procedure would be similar to phle- 
botomy or tourniqueting the extremities. 
In the absence of circulatory failure the 


* From the Department of Surgery (Anesthesiology), The Long Island College of Medicine and the Department 
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direct physical pressure on the walls of 
the pulmonary capillaries would be the 
crucial influence, in addition to the in- 
crease in the lumen of the tracheobronchial 
tree. Positive pressure respiration has been 
given continuously in a hood apparatus 
constructed for this purpose, in which a 
pressure of 3 to 6 cm. of water is maintained 
both during inspiration and expiration.® 
In addition, a closed circuit mask ap- 
paratus has been described for the same 
purpose.’ A simpler method of applying 
positive pressure is available in which 
expiration is conducted either against a 
constricted orifice in the mask or through 
2 to 6 cm. of water, the expiration being 
let off into a glass tube inserted in water 
to the desired level.§ The closed circuit 
hood or mask apparatus is more effective 
and has the advantage of diminishing or 
relieving dyspnea; the mask which provides 
positive pressure during expiration is 
simpler and has also been shown to be 
efficient in obtaining the clearance of 
moisture in the lungs. The latter method 
requires the cooperation of the patient 
to some extent but this is generally ob- 
tained without difficulty. In the absence 
of any apparatus for producing positive 
pressure the cooperative patient may be 
instructed to exhale with the lips around 
some object which has a smail bore open- 
ing, e.g., a cigarette holder. In this way 
there will be a modified barrier to exhala- 
tion which will produce a positive back 
pressure on the pulmonary alveoli. Simi- 
larly, the tired runner after great physical 
exertion or the excited person after a close 
brush with danger will produce a positive 
intrapulmonary pressure automatically by 
the simple and spontaneous act of puffing 
out the cheeks and closing the oral orifice 
in such a way that exhalation is impeded 
passing through the lips. This, in turn, 
produces a dilatation of the bronchial 
tree, allowing more oxygen to be absorbed 
by increasing the absorbing surface of the 
alveoli and results in a better physiological 
adjustment to altered physical states 
produced by oxygen want. 
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The following case of acute pulmonary 
edema may have had its etiology in part 
in a dysproportion between the output of 
the two ventricles and in part because of 
respiratory depression, which may have 
caused changes in permeability of the 
pulmonary capillaries: 


S. B., age twenty-five, a physician, very 
obese, was admitted on February 16, 1942. 
The admission diagnosis was varicose veins 
of lower extremity, bilateral. He weighed 220 
pounds. His past history was concerned mainly 
with varicose veins since the age of eighteen. 
He had scarlet fever at sixteen years. His 
family history was irrelevant. 

Physical examination showed lungs clear 
and resonant throughout. Cardiac status and 
abdomen were normal. Blood pressure was 
132/80. On the lower extremities were general 
varicosities with incompetency of the internal 
and external saphenous veins and those of the 
foot and about the ankle (bilateral). There was 
slight edema of both ankles. Reflexes were 
normal. The blood count showed 54,220,000 
red blood cells; hemoglobin 12 per cent; white 
blood cells 8,900; urine negative. 

It was decided to operate on his veins and 
the patient chose a general anesthesia. The 
usual preoperative sedation was given; i.e., 
morphine sulfate, gr. 14, and scopalamine, 
gr. 1450. The patient, who was a doctor, 
undertook to prescribe for himself and. it was 
elicited later, took many doses of barbiturates 
during the night and before the operation. 
He reached the operating room in a somnolent 
condition which was not considered unusually 
severe. The anesthesia (cyclopropane-oxygen) 
was started at 11.35 A.M., February 17, 1942. 
During the anesthesia, his condition was re- 
ported as satisfactory. Shortly after the anes- 
thesia was discontinued, at 1.10 P.M., the 
respiratory rate decreased rapidly to eight per 
minute and the patient became cyanotic. 
Oxygen was administered by face mask for 
forty-five minutes before he was removed from 
the operating room, and oxygen was then dis- 
continued. On the journey to his room the 
respiratory rate decreased again and on arriv- 
ing, cyanosis was marked. Oxygen by face 
mask was resumed. Metrazol, 1 cc., was ad- 
ministered by vein at 2.30 p.M., one hour and 
thirty minutes after the first depression of 
respiration, without noticeable effect. Again 
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at 3 P.M., I cc. of metrazol was administered. 
At 3.45 P.M., he aan pinkish, frothy sputum. 
Atropine, gr. 1450, was given by hypoder- 
mic. Metrazol was given six times after this 
and stimulated respirations somewhat but also 
“made him sit up and fight.” During all this 
time the patient was cyanotic and unconacieme 
and the pulse was rapid. Caffeine, gr. 714, was 
injected intramuscularly with little effect. 
The best stimulant to his respiration was found 
to be the application of aromatic spirits of 
ammonia to his nose. 

A portable x-ray of his chest at 3.30 P.M. 
showed a diffuse, patchy atelectasis of both 
lungs. The marked cyanosis continued; oxygen 
therapy by nasal catheter, mask, and oxygen 
tent did not change it significantly. The 
patient’s blood pressure remained constantly 
at a satisfactory level. A bronchoscopy at this 
time was considered necessary and the follow- 
ing findings were reported: “Pre-operative 
diagnosis: Massive atelectasis with pulmonary 
edema, bilateral, diffuse. No anesthesia (patient 
unconscious). A 7 mm. Jackson tube was 
passed. The entire bronchial tree of the right 
and left side was filled with a serosanguineous 
fluid but immediately upon introducing the 
bronchoscope into the right main stem, the 
patient coughed and a large quantity of this 
fluid was expelled through the tube. The right 
and left lung fields were aspirated of this 
fluid.” After the bronchoscope was removed 
the patient continued expelling the pinkish 
fluid in moderate quantities. There were no 
mucous plugs. Following the bronchoscopy, 
the patient’s condition was worse; cyanosis 
was marked, breathing was stertorous and the 
pulse was of poor quality and rapid. Oxygen, 
100 per cent, was tried by mask but it had no 
apparent effect on his cyanosis. Unconscious- 
ness at this time was profound. There were no 
reflexes of the pharynx or larynx. 

At 4.40 P.M., approximately three and one- 
half hours after the anesthesia was stopped, 
and his present difficulties began, anesthesi- 
ology consultation was requested and positive 
pressure respiration with 100 per cent oxygen 
was applied. Due to the extremely poor con- 
dition of the patient, the meter mask with 
positive pressure attachment was not employed 
to avoid the delay incident to obtaining it. 
Instead, an ordinary anesthetic mask with 
bag attached was rapidly strapped to his face 
with the pharyngeal airway in place and 100 
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per cent oxygen was run in under the pressure 
of the administrator’s hand. This was equal 
to much more than the intrapulmonary pres- 
sures usually prescribed; i.e., 3 to 6 cm. of 
water. (The pressure was later estimated to 
be as high as 25 cm. of water.) After five 
minutes of this treatment, the cyanosis which, 
despite oxygen by face mask, catheter and 
tent, had persisted for three hours or more 
completely cleared and his color changed to a 
healthy pink. The edematous fluid from his 
lung did not well up anymore. After thirty 
minutes of oxygen under pressure the anes- 
thetic mask was removed and the ordinary 
oxygen mask substituted without pressure; 
the cyanosis almost immediately returned and 
the pulmonary edema recommenced. Accord- 
ingly, oxygen under pressure was again applied 
and the cyanosis cleared as well as formerly 
and the pulmonary edema also within five 
minutes. 

Oxygen under pressure was continued until 
6.35 e.M., when the patient regained con- 
sciousness, asked for water and drank two 
ounces of it. Blood pressure was then 68/40 
and his pulse was of poor quality. More cardiac 
stimulants in the form of caffeine and adrenalin 
were administered with moderately good 
response. At 8.45 p.M., the patient was fully 
awake; blood pressure was 85/60, pulse was 
100 and there were moist rales at both bases. 
Heart sounds were good, his general condition 
better and there was still some cyanosis at the 
nail-beds, on discontinuance of pressure oxygen. 

Oxygen therapy, without pressure, was con- 
tinued during the night. The next morning, 
the patient was completely recovered in appear- 
ance. The chief complaint was soreness of 
throat, larynx and chest and an occasional 
mucous, blood-tinged cough. Physical exami- 
nation: pupils reacted to light and accommo- 
dation; fundus normal; pharynx red; lungs— 
percussion note good, no fluid, free of wheezes 
and s rhonci; heart not enlarged, sounds good, 
A-2 three plus; pulse pressure still high 
(110/50). The patient still became cyanotic 
on coughing and oxygen was continued. Ear, 
nose and throat consultation the day after 
the operation showed the pharynx and epi- 
glottis red, vocal cords red, tracheal mucous 
red. Opinion: acute pharyngo-laryngo-trache- 
itis. X-ray the same day (February 18, 1942) 
showed: “‘Considerable improvement. Aeration 
is well marked in the upper halves of both 
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lungs. There is still considerable diminished 
aeration in the rest of the lungs especially the 
middle thirds. There are no dense or atelectatic 
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not as tight. He expectorated a yellow mucus 
and the patient’s condition was better. X-ray 
on this day showed a_ bronchopneumonic 
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Fic. 1. A, schematic representation of apparatus used in Case 11; B, details of the 
apparatus. 


patches in the chest at the present time.” 
Physical examination on the same day showed 
a diffuse, fine wheeze in the chest (asthmatic 
wheeze throughout lungs developed today. 
Relieved by adrenalin.) Sulfathiazole was given 
by mouth. His general condition was satis- 
factory except for chest wheeze; respirations 
36, pulse 96. 

The patient’s condition slowly improved 
every day. Oxygen without pressure was given 
part of the day as long as tolerated. His cyan- 
osis did not return and the patient was active 
and talking. The following day, February 20, 
1942, physical examination showed the wheeze 


process on the right lower lobe; the rest of the 
chest was well aerated. The temperature 
course which showed a rise to 100.6°F. follow- 
ing the operation dropped to normal at night 
and the next day rose to 102.8°F. It again 
dropped to normal within twelve hours but 
quickly rose to 102°F. on the second post- 
operative day. The fever temperature became 
gradually lower and by the fifth postoperative 
day was normal. The pulse reached a high of 
120 in three days and gradually returned to 
normal. Respirations were 22 to 32 for the first 
three postoperative days and then returned to 
normal. Physical examination on February 20, 
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1942, (three days later) showed that the tight- 
ness in the chest was less, there was less cough 
and no reddish sputum. The sulfonamides were 
given for the pneumonic process and the patient 
responded favorably so that on February 23, 
1942, he showed progressive improvement. 
X-ray demonstrated aeration complete through- 
out the entire left lung. There was still some 
infiltration at the right base. On February 24, 
1942, which was seven days postoperatively, 
the chest was clear, the patient very much 
better with no cyanosis, no dyspnea, pulse 
normal and blood pressure 138/80. The follow- 
ing day his general condition was excellent and 
continued so until February 27, 1942, (ten 
days after the onset of his trouble) when he was 
discharged from the hospital. 


COMMENTS 


Pulmonary edema developed in this 
patient probably in part as a result of an 
unequal emptying of the right and left 
ventricles. Welch,° in 1878, explained this 
mechanism as due to an excess of blood 
in the pulmonary circulation, following a 
weakness of the left ventricle which im- 
paired pulmonary venous drainage while 
the right ventricle performed normally, 
sending a steady volume of blood to the 
lungs. This resulted in an engorgement of 
the pulmonary capillaries with a con- 
sequent leaking out of red cells and later 
fluid into the alveoli. The anesthetic agent 
(cyclopropane) although not entirely free 
from pulmonary irritation, is, nevertheless, 
considered a non-irritating agent. It was 
believed that the self-medication by the 
patient which aggravated the respiratory 
depressing action of the cyclopropane 
played the major réle in the production 
of the mechanism that caused the difficulty. 
The respiratory depression with the en- 
suing atelectasis and anoxia may have 
increased capillary permeability. The fail- 
ure of oxygen therapy without pressure 
(which was used for two hours) to clear 
up the cyanosis indicated that the alveolar 
spaces filled with fluid did not allow an 
adequate pressure of oxygen to come in 
contact with the alveoli. When oxygen 
was administered under a high pressure 
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the capillaries of the lungs ceased to pour 
out serum and edema stopped. Barach” 
states: ‘“The mechanism appears to be a 
direct physical force exerted on the ex- 
ternal wall of the capillaries counteracting 
increased internal hydrostatic pressure in 
the capillaries and at the same time the 
elevated intrapulmonary pressure retards 
to a variable extent the flow of blood into 
the lungs.” The escape of serum from the 
pulmonary capillaries having been stopped 
by the increased intrapulmonary pressure, 
oxygen then came into contact with the 
absorbing surface of the alveoli. The 
removal of anoxia to the brain was fol- 
lowed by restoration of consciousness. 
The long period of unconsciousness was, 
of course, due to the anoxia and not to the 
prolonged effect of the anesthetic agent. 

Barach,” for the sake of simple illustra- 
tion, had compared the application of air 
pressure to the lung to that of finger- 
pressure on the oozing surface on the 
outside of the body. The oozing of blood 
from body surfaces is controlled by pres- 
sure and similarly oozing of serum from 
pulmonary capillaries may be controlled 
by pressure when it is applied by means of 
a gas (oxygen) which, at the same time, 
sustains life. That this method was efli- 
cacious in stopping the edema in this 
patient was well demonstrated by the 
fact that the edema immediately started 
after the pressure was removed and was 
again controlled on the resumption of 
pressure. 

Pulmonary edema resulting from ob- 
struction of the air-way is a not uncom- 
mon occurrence. The edema resulting from 
respiratory obstruction is induced by the 
production of negative intrapulmonary 
pressures which result from the effort to 
inspire. against a closed or partly closed 
orifice. The expanding thoracic cage at- 
tempting to draw air past the obstructed 
upper airway produces a direct suction 
on the capillaries of the lung resulting 
in a transudation of serum and blood cells 
from the vessels into the air spaces. 
There develops here also a deranged 
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cardiac rythmicity resulting in an un- 
synchronous filling and emptying of the 
right and left hearts that may end in 
pulmonary congestion and edema. 

The following case will illustrate this 
mechanism and the methods taken to 
combat it: 


I. B., a female, age forty years, weight 144 
pounds, height 5 feet 4 inches, had an adenoma 
of the thyroid. Thyroidectomy was performed 
under avertin, oxygen and ether anesthesia 
from 8.35 A.M. to 9.25 A.M., July 10, 1944. 

On the table, the patient became cyanotic 
at the end of the operation but the condition 
cleared up with oxygen. On return to the ward, 
the color was poor but improved with nasal 
oxygen. The patient was conscious and talking 
for a few hours but then developed sterterous 
breathing and inspiratory dyspnea. Physical 
signs were moist rales throughout both lungs 
and pronounced cyanosis. The condition be- 
came aggravated and convulsions ensued. 
Tracheotomy was performed at 4.30 P.M., just 
as respiration ceased. After tracheotomy arti- 
ficial respiration restored breathing and oxygen 
by catheter was passed through the tube but 
had to be removed frequently because of the 
great amount of edematous fluid coming 
through it. This fluid was removed by suction. 
Nasal catheters were employed for oxygen 
therapy and the tracheotomy tube was covered 
with a piece of wet gauze. Over these were 
placed the thyroid dressings. The wet gauze 
was placed there “‘to give moisture.” The 
pulmonary edema continued throughout the 
night and cough and frequent suction re- 
moved the fluid from the tube. This necessi- 
tated taking the dressings off the tube fre- 
quently which probably is accountable for the 
patient’s surviving the night. Cyanosis was 
intermittently present and dyspnea was severe. 
On examining this patient about twenty hours 
after the tracheotomy was performed, I found 
a robust, critically ill woman having difficulty 
in breathing (respiration 38, pulse 120, temper- 
ature 101.4°F.) and moderately cyanotic. On 
uncovering the tube there was expelled with 
each expiration a moderate amount of red- 
tinged fluid and an occasional cough brought 
up more. The respirations were noisy, the 
facies anxious and a fine moisture covered 
the skin. The nasal catheters were in place 
and running oxygen at the rate of 3 to 4 liters 
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per minute. A wisp of cotton at the mouth 
determined by its lack of motion that there 
was no respiratory exchange there above the 
tracheotomy tube and that oxygen therapy 
above the tube was useless. The wet gauze at 
the tube opening had had a ball-valve effect, 
more or less occluding the tube at inspiration 
thereby creating a greater negative intra- 
pulmonary pressure. 

It was evident that merely the removal of 
the ball valve obstruction to the tube would 
result in improvement which followed within 
a few minutes. The breathing was less difficult 
and the cyanotic color of the skin was less 
intense. However, the edematous fluid still was 
being expelled from the tube and the physical 
signs were those of pulmonary edema. The 
temperature, pulse and respiration were ele- 
vated and a stream of oxygen through the tube 
did nothing to better the condition because 
of the large amount of edema fluid that con- 
stantly came out of it requiring frequent suc- 
tioning to remove. It was then decided to 
institute oxygen under pressure through the 
tracheotomy tube in order to control the edema 
and to abolish the anoxia. This was done by 
means of connecting tubes as shown in Figures 
1 and 2. The pressure was set at 6 cm. water on 
expiration and the oxygen concentration at 
100 per cent at a flow of 614 liters per minute. 
Within thirty minutes there was a decided 
improvement in the patient’s condition (Fig. 
3), the pulse rate dropped from 120 to 100, 
the respiration slowed from 38 to 26, and the 
physical signs of pulmonary edema had cleared 
to a large extent. The subjective change in the 
patient was most striking. Formerly, respira- 
tion was difficult and labored, restlessness was 
pronounced and the facial expression one of 
great anxiety. Now, she laid comfortably in 
bed, breathing was regular and easy and she 
expressed her gratitude in the absence of a 
voice box by kissing the operator’s hand. Be- 
fore the application of the positive pressure, it 
had been necessary to suction the edema fluid 
almost constantly. Under positive pressure 
suctioning was necessary only every hour for 
the first few hours and then the fluid became 
practically nil. The 100 per cent oxygen con- 
centration was continuous and uninterrupted 
for forty-four hours without any signs of 
oxygen poisoning. The continuous and unin- 
terrupted administration of 100 per cent 
oxygen for this length of time, without any 
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Fic. 2. A and B, apparatus in use connected to the tracheotomy tube in the patient. The rubber bag 
is a reservoir for the oxygen and not for rebreathing. Carbon-dioxide accumulation is not a 
factor as the expiratory phase of respiration carries excess carbon dioxide out through the water 
bottle. 


3 
‘ | 2 
ote, 
1 
iit 
ts 
B 
\ 


Ansbro—Pulmonary Edema May, 1045 


American Journal of Surgery 


192 


evidence of oxygen poisoning, is noteworthy. onset to combat this process and were effective. 
Oxygen therapy by mask is marked by many The temperature, pulse and respiration were 
interruptions, such as, eating, drinking, wash- _ slightly elevated on the sixth day postopera- 
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Fic. 3. Temperature, pulse and respiration chart of Case 11 showing the effect of 
positive pressure respiration. 


ing the face and the patient’s unwillingness to 
tolerate a mask more than a few hours at a 
time. 

At the end of thirty-six hours of 100 per cent 
concentration there was some complaint of 
soreness in the chest (as noted in Behnke cases 
quoted by Barach!*) but this cleared up in a 
few hours with the concentration the same. 
There was no nausea at any time. 

A bedside x-ray taken on the third day after 
operation showed “consolidation in central 
portion of right lung.” Penicillin by hypo- 
dermoclysis and intravenous drip and sulfon- 
amides by mouth had been given from the 


tively. The positive pressure was reduced 
gradually from 6 cm. water used for the first 
twenty-four hours to 3 cm. the next twenty- 
four hours and 114% to 1 cm. for the next two 
days. After forty-four hours on 100 per cent 
oxygen, the percentage was reduced to 60 and 
then to 50 for two days more. Thenceforth, 
the apparatus was used intermittently—four 
hours on and one hour off (on the fifth day 
postoperatively) and two hours on and one 
hour off (on the sixth day). 

The patient was allowed out of bed for a 
few minutes on the sixth day and the following 
day the oxygen was discontinued. On the 


New Series LX VIII, No. 2 


seventh day, the temperature was 99°F., 
respiration 24, pulse 86. The tracheotomy tube 
was removed on the same day and the patient 
thenceforth made an uneventful recovery. 


COMMENTS 


Barach” calls attention to “a direct 
suction action on the pulmonary capillaries 
by increased negative intrapulmonary pres- 
sure which results in transudation of serum 
into the alveolar cells as well as production 
of mucus from the intrathoracic bronchial 
mucous membrane. The heightened nega- 
tive pressure during the inspiratory cycle 
also tends to draw blood into the right 
heart and at the same time hinders the 
passage of blood into the left heart and 
into the extrathoracic aorta. Experi- 
mental studies have demonstrated that 
prolonged pathologically elevated negative 
intrapleural pressures are followed by 
congestion and edema in the lung.” This 
case well illustrates Barach’s point of 
view and also demonstrates that respira- 
tory obstruction need not be prolonged to 
result in pulmonary edema. 


SUMMARY 


Two cases of acute pulmonary edema 
are reported in which positive pressure 
respiration with oxygen was followed by 
a prompt clearing of the condition and 
recovery. The first patient was a physician 
who took an overdose of sedative medica- 
tion the night and morning before opera- 
tion. Respiratory depression following the 
operative procedure was considered the 
initial cause of the widespread pulmonary 
edema that ensued. Inhalation of oxygen 
by catheter, mask and tent failed to 
relieve either the cyanosis or the edema. 
The application of positive pressure by 
anesthesia mask resulted in a swift clearing 
of edema and cyanosis. This therapeutic 
procedure appeared to be the specific 
remedial agent since the signs of pulmonary 
edema recurred when the pressure was 
withdrawn and again disappeared when 
pressure was re-applied. The pulmonary 
edema in the second patient probably 
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resulted in the main from the primary 
tracheal obstruction (which necessitated 
the tracheotomy) and was aggravated by 
the ensuing ball-valve action of the wet 
gauze at the tube opening which resulted 
in an increased negative intrapulmonary 
pressure. This increased negative pressure 
produced an increased permeability of the 
pulmonary capillaries which resulted in a 
transudation of serum into the alveolar 
spaces as a result of a direct suction action 
on the capillaries. The removal of the ball- 
valve produced some improvement in the 
condition of the patient but she was 
literally “drowning in her own secretions” 
until positive pressure respiration dammed 
back the fluid. A simple apparatus was 
constructed which effected this promptly 
and efficiently. 

Since the recovery of these patients 
could be attributed directly to positive 
pressure respiration, it is recommended 
that a more widespread use of this thera- 
peutic procedure be adopted in combating 
what is so frequently regarded as a termi- 
nal clinical event. Although it is acknowl- 
edged that all cases may not react as 
favorably as these patients did, the pre- 
vention of an asphyxial form of death may 
in many instances make possible oppor- 
tunities for recovery that would otherwise 
not be present. 


The author is indebted to Mr. George R. 
Fairlamb of the Scully-Walton Company for 
valuable technical assistance. 
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Tuat blast injury to the lungs is present should be suspected when there 
are diminished movements of the diaphragm, fullness of the chest, giving it 
an emphysematous appearance, and impairment of resonance at one or both 
bases. It is usual to find the lower chest ballooned, especially in the region 
of the lower costal margin. 

From “Surgery of Modern Warfare” edited by Hamilton Bailey (The 
Williams and Wilkins Company). 


SKIN GRAFTING BY THE GENERAL SURGEON 


JoszpH C. M.D. 
Chief of Plastic Surgery Section, American Hospital 
CHICAGO, ILLINOIS 


HERE is no good reason why the 

general surgeon should not do a free 

skin graft when indicated,—and the 
indications are far more frequent than is 
usually recognized. There is every good 
reason why he should do so. An exact 
technic, meticulously followed, makes it 
possible for the surgeon previously inex- 
perienced in this field to achieve as good 
results as the experienced plastic surgeon, 
and to do so in less time than has hereto- 
fore been considered necessary. 

These statements are made thoughtfully 
as the result of experience gained in twenty 
years of plastic surgery and culminating 
in intensive work with the United States 
Army in the South Pacific. The facts on 
which they are based are presented in this 
paper, together with the details of the 
technic. 

Skin grafting has too long been left to 
the hands of the relatively few plastic 
surgeons, who receive for repair the victims 
of embryonic mischance, industrial or 
traffic accident, chronic ulcerations, burns 
and surgical necessity or misadventure. 
All too often so much time has elapsed or 
sO many attemps have been made _ to 
substitute ordinary surgical procedures for 
proper skin grafting that it is impossible 
for the specialist to restore normal func- 
tion and appearance. The results are un- 
fortunate from the Hippocratic and from 
the social viewpoint, for they entail both 
human misery and economic waste. 

The chronics with seemingly hopeless 
deep ulcerations; with contractures of the 
extremities, with surgical and traumatic 
wounds that stubbornly resist the ordinary 
aids to healing have been problems of the 
physician in his daily ward walks, his 
clinics, and his practice. Such patients 
have been unwelcome because of our 


previous inability to bring about perma- 
nent closure even by unsightly scarifi- 
cation, and have frequently become 
pathetic migrants from office to office, from 
clinic to clinic. 

Patients with crater type varicose ulcers 
have been hospitalized for palliative immo- 
bilization, local medication and elastic 
bandaging. X-ray burns have been treated 
with emollients, anodynes and local anes- 
thetics; amputations of finger-tips, of 
fingers, and then of hands have been 
common sequelae of such treatment. Sur- 
gical wounds that failed to heal by primary 
or secondary intention have remained as 
contaminated wounds for long periods of 
time, especially those primary or secondary 
closures which because of undue suture 
tension slough and become infected. Rad- 
ical mastectomy has frequently been fol- 
lowed by a stubborn open wound or by 
marked contracture limiting the mobility 
of the pectoral region, shoulder and arm; 
and contractures following scarring of the 
extensor and flexor surfaces of the extrem- 
ities have been a common cause of voca- 
tional handicap and industrial loss. Scar 
contractures in the region of the face and 
neck are a frequent cause of psychological 
difficulties. 

An important practice in present mili- 
tary surgery can be used to advantage in 
civil life, namely, the care of large surface 
wounds and severe burns with a view 
toward coverage with skin grafts just as 
quickly as the wound permits. Treatment 
begins from the moment the soldier is hit 
or burned. A free graft is applied as soon 
as the area is ready to receive it. The hos- 
pitalization period is reduced to a mini- 
mum, contracture is prevented, and the 
need for later plastic surgery is frequently 
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In civil practice it has been customary 
to permit such cases to go into conva- 
lescence for many months. Such waste is 
entirely unnecessary. Burns, automobile 
accidents, industrial accidents and surgical 
defects should be a constant challenge to 
the alert surgeon. It is his responsibility 
to recognize wounds which require skin 
graft coverage, particularly in flexor- 
extensor areas, and to prevent disfigure- 
ment and vocational loss by adequate 
early treatment. 

In the South Pacific war zone, the most 
frequent needs for skin coverage have been 
in the amputations of extremities, frag- 
mentation wounds of the body, and new 
and old explosive burns. The soldiers under 
the author’s care were in surgical wards 
that were rife with hemolytic streptococci, 
Bacillus pyocyaneus and gas bacilli. It was 
necessary to simplify all procedures to the 
greatest possible degree, and both from 
choice and from necessity numerous depar- 
tures were made from established preopera- 
tive, surgical, and postoperative technics. 
Yet under the routine which was worked 
out the results were uniformly and aston- 
ishingly successful. The procedure has 
since been followed in private practice 
with equally good results for all cases, 
regardless of the type and age of the defect. 
It is the contention of the present discus- 
sion that the 100 per cent take can be the 
rule and not the exception. 

The technic involves: (1) Proper choice 
of graft; (2) a specific routine to prepare 
the wound for coverage; (3) a specific 
surgical technic for preparation and appli- 
cation of the graft, and (4) a specific 
postoperative treatment. 

To demonstrate that strict application 
of the definite rules of the technic, rather 
than specialized experience, is the secret 
of successful skin grafting, a practical 
experiment was carried out. 

In a case of angioma of the nose, a full 
thickness graft was necessary to repair the 
excision. A resident surgeon who had not 
previously performed any similar oper- 
ation was given the details of the technic 
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which will be presented in this discus- 
sion. He performed the operation, under 
supervision but without any additional 
assistance. 

On the assumption that because the 
operation had been carried out by inex- 
perienced hands the take might be unsuc- 
cessful, the original dressings were removed 
earlier than is advisable, on the fourth 
postoperative day, and the graft was 
inspected. Its appearance was entirely 
satisfactory. A second pressure dressing 
was applied. The patient left the hospital 
following this change of dressings and was 
ambulant during the remainder of the post- 
operative period. At no time was there any 
complication. The end results were all that 
could be desired. 

It was thus demonstrated that strict 
application of technical principles rather 
than specialized experience is the crucial 
factor in successful skin grafting. 


THE TECHNIC 


Choice of Graft. In over go per cent of 
all cases a free skin graft will be the graft of 
choice. The usual thicknesses for such 
grafts are (1) the Thiersch—one-fourth 
to one-fifth of full skin thickness; (2) the 
split—one-third skin thickness; (3) the 
three-quarters, and (4) the full thickness 
graft. In all cases a permanent skin graft 
should be taken from the patient himself, 
never from another person. It is a curious 
paradox that a man may accept another’s 
blood but not his skin. 

The thickness of the graft depends upon 
the nature of the wound it is to cover. The 
condition of the wound, whether a fresh 
granulating surface, an infected wound, or 
a chronic lesion, is one determinant. Its 
location, whether on a flexor-extensor sur- 
face where the greatest possible function 
must be preserved, in an exposed area 
where disfigurement must be avoided, or in 
a relatively immobile area, is another 
factor. 

Surfaces requiring grafts may be divided 
into three categories: The first class in- 
cludes the new aseptic surgical wounds, 
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such as those following the excision of large 
contracted scars, the removal of large 
growths or nevi in soft structures, including 
the skin, and such operations as radical 
mastectomy. The second class includes the 
contaminated wounds of recent origin, 
such as third degree burns from fire, 
chemicals and other sources, and injuries 
from industrial, automobile or other acci- 
dents. The third class includes the chronic 
lesions, the crater type varicose ulcers, 
x-ray and radium burns, and non-healing 
surface wounds where surfaces cannot be 
approximated without distortion, loss of 
function or recurrent breakdown of the 
attempted repair. 

The first class, the new aseptic surgical 
wounds, may receive either split, three- 
quarters or full thickness grafts. On sur- 
faces that are not subject to contraction, 
the split thickness is ideal; on areas involv- 
ing flexor-extensor surfaces of the body a 
thick free graft is used. The second class, 
the recent contaminated wounds, should 
receive Thiersch or split grafts. The third 


class, the chronic lesions, may be covered 
with either split or full thickness grafts, 
the choice again being dependent on the 
location. 
Preoperative Care. 
determined by the nature of the wound. 


Preoperative care is 


Acute Aseptic Surgical Wounds. Being 
acute and aseptic, these patients do not 
require preoperative care. Emphasis can- 
not be too strongly placed, however, on 
the importance of placing a skin graft over 
a surgical defect at the time it is created. 
When approximation of the edges of a 
wound is not possible without undue 
tension, because of destruction of surface 
or of underlying structures, skin grafting 
should be carried out at once, at the time 
of operation, to avoid resultant disability 
or the ultimate necessity for secondary 
surgery to effect closure. In borderline 
cases the possibilities of producing dis- 
function or disfigurement by so-called 
““conservative” methods are far greater 
than the possibility that a graft might have 
been unnecessary. 
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Acute Contaminated Wounds. Approxi- 
mately four weeks of preoperative prepa- 
ration are required before skin grafting is 
done. Careful débridement of the affected 
area is the first step. It must be carried out 
in the operating room with complete sur- 
gical technic, that is, the patient should 
be draped and all procedures carried out 
as for any radical surgical operation. Soap 
and sterile water and saline solution are 
used as needed. After débridement, the 
wound is dried and sprinkled liberally with 
sulfanilamide powder. Pressure dressings 
are then applied. Gauze pads saturated 
with isotonic saline, magnesium sulfate or 
saturated boric acid solution are first 
placed over the wound. The boric acid 
solution should be used only for wounds in 
which the denuded area is so small that 
there is not sufficient raw surface for toxic 
absorption. The wet pads are covered 
with a heavy padding of lint thread waste 
material and the entire dressing is now 
encased with thick roller bandage. 

In all cases this initial dressing is allowed 
to remain for a week to ten days. Where 
large areas are involved the dressing is 
allowed to dry out after the initial soaking 
in order to avoid serum loss. In less exten- 
sive areas, where serum loss is not a serious 
problem, the dressings are saturated three 
times daily with the boric acid solution. 

During the preoperative period every 
systemic support is given in order to make 
the patient an optimal surgical risk. A high 
protein diet is indicated. The red count 
and hemoglobin are followed. If the red 
count is 3.5 million or lower a preoperative 
transfusion of 500 cc. of whole blood is 
given. It may be necessary to repeat this 
in seventy-two hours, particularly 1 In Oper- 
ations involving facial areas. 

After the initial period of a week to ten 
days following débridement, the original 
dressing is removed and the wound | 
inspected. A prolonged soaking in isotonic 
saline will be necessary to prepare for 
removal the dried dressings over large 
wounds. From this point on, the wounds 
are dressed daily for an additional two to 
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three weeks with the same type of dressing 
and solutions as before; both large and 
small wounds are now kept saturated with 
the appropriate solution, since danger of 
serum loss is now past. By the procedure 
the bacterial flora present in the area are 
carried away. The objective is to obtain a 
bacterial count in the injury which is no 
higher than that of normal skin, and the 
daily dressings are carried out until the 
granulation surface is free of necrotic 
material and appears cherry red. With such 
a surface, and following such technic, the 
surgeon may feel assured that the count is 
sufficiently low to justify coverage. For 
one week prior to surgery the wound is 
sprinkled daily with sulfanilamide powder 
before the wet dressings are applied. 

Rarely, the surgeon may encounter in- 
fection with Bacillus pyocyaneus, which 
may be recognized by the characteristic 
odor and greenish discoloration of the 
dressings. The use of a 2 per cent solution 
of acetic acid on the dressings for a period 
of four or five days is effective in these 
cases. 

Chronic Lesions. The procedure is simi- 
lar to that for the recent contaminated 
wounds, careful débridement and the use 
of wet pressure dressings. The preoperative 
period is usually from ten days to two 
weeks. Since these areas are usually small, 
boric acid dressings are used. They are 
changed daily from the beginning, and are 
saturated three times a day with boric acid 
solution. The patients are ambulant during 
this period unless the lower extremity is 
involved. In the latter case the patient is 
put at bed rest, with the limb elevated, for 
the entire period. If the upper extremity is 
affected, it is immobilized in a sling. For 
three days prior to operation, the wound is 
dusted with sulfanilamide powder at the 
time the wet dressings are changed. 

If the preoperative procedures given 
above are meticulously followed, half the 
take is already achieved. Underlying infec- 
tion and inexact surgical technic share the 
responsibility for failure in skin grafting. 
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Site of Graft. The first choice for the 


donor site, if the lower extremities are not 
involved in the injury, is the inner or outer 
aspect of the thigh, the first preference 
being the right thigh. The second choice 
is the abdomen, and the third, the but- 
tocks. If a dermatome is used to take the 
slice of free skin the graft may be obtained 
from thigh, abdomen, chest, back or 
buttocks, and it is possible to obtain large 
sheets with this instrument. For the aver- 
age wound—20 by 35 cm. or less—a long- 
handled blade or razor can be used to 
obtain skin sections of similar size. Small 
aseptic wounds in the face can be repaired 
with full thickness grafts-from the post- 
auricular area or from beneath the chin 
line in the neck. If the wound is of moder- 
ate size, full thickness grafts can be re- 
moved from the abdomen. For correction 
of ectropion of the lid, the defect resulting 
from release of the ectropion may be 
repaired with a full thickness graft taken 
from the upper lid. 

The donor site for any graft up to full 
thickness will regenerate a new surface 
corium and epidermis within two weeks. 
When a full thickness graft is taken, a 
Thiersch or split graft will be necessary to 
repair the donor site if the area is large. 

Instruments. The cutting instrument 
used in taking the graft can be the scalpel, 
razor, long-handled blade or dermatome. 
The type is not important. While it is 
true that the Padgett-Hood dermatome! is 
convenient, accurate, and greatly facili- 
tates taking the graft, success in the oper- 
ation is dependent not upon any gadget 
which determines thickness to the thou- 
sandth of an inch but upon the knowledge 
of the indications for the use of various 
thicknesses of free skin, and upon the pre- 
operative and postoperative management 
of the patient. A Blair suction box is a 
valuable adjunct if a dermatome is not 
used, and is not expensive.’ 

The surgeon who uses a razor or long- 
handled blade to obtain his free graft will 
be able to obtain grafts of approximately 
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Thiersch or split thickness, and, obviously, 
of full thickness. In practical use these 
gradations are sufficient. Slight variations 
in thickness will not interfere with the 
success of the take if reasonable care is 
exercised. The three-quarters graft must 
be taken with a calibrated instrument such 
as the dermatome. 

Taking the Graft. The donor site is 
cleansed with soap and water, followed by 
alcohol and ether. Chemical antiseptics are 
not used, as they may interfere with the 
vitality of the skin. 

A Thiersch graft, the thickness of tissue 
paper, is best taken with a long-handled 
blade or a sharp razor. The site is covered 
with a thin film of vaseline. The assistant 
makes traction upon the skin in order to 
present a taut surface to the surgeon’s 
blade. A sawing motion, with short rapid 
strokes, is used to obtain the thin shaving 
of skin. It is advisable to remove one con- 
tinuous strip of skin even if it should prove 
to be larger than the defect, rather than 
two or more small sections. 

A split graft is taken in the same way 
as a Thiersch, except that the skin is 
nicked so that an intradermal slice one- 
third of skin thickness—approximately the 
thickness of this journal page—is obtained. 
As in the Thiersch graft, one continuous 
sheet is preferable to two or more sections. 

In taking a split or Thiersch graft the 
use of a Blair suction box to obtain exact 
traction is highly desirable. Although two 
are recommended, one box, held in the 
operator’s left hand and advanced just 
ahead of the blade, is sufficient to obtain 
an even graft. If the purchase of two boxes 
is considered, it is preferable to have them 
of different widths. 

A three-quarters graft can be taken only 
with a Padgett dermatome. The advantage 
of this thickness.is that sufficient epithelial 
elements are left at the donor site to permit 
spontaneous regeneration of the skin, yet 
the graft may be employed wherever a full 
thickness graft is indicated. 

A full thickness graft is obtained with a 
sharp scalpel. It must be completely devoid 
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of subcutaneous fat and must be cut to an 
exact pattern the size of the defect.’ 

Preparation of Wound and Placing of 
Graft. I. Acute Aseptic Surgical Wounds. 
Persistent bleeders are tied off with very 
fine silk or cotton.4 Warm saline pressure 
packs are then pressed firmly over the 
wound to control oozing. The desired 
graft, split, three-quarters, or full, is now 
taken. For the full thickness, an exact pat- 
tern of the defect is cut from gauze, tinfoil 
or lead, and the graft is cut from this 
pattern. It should be noted that such grafts 
contract from 20 to 30 per cent when 
taken, but proper application restores the 
graft to its original size and tension. 

If the wound is still oozing when the 
graft is ready, the packs should be replaced 
and the graft folded upon itself, raw sur- 
face to raw surface, and placed between 
layers of moist gauze. If the graft is on a 
dermatome drum the raw surface is simi- 
larly covered with a piece of moist gauze. 
The graft must not be kept in normal 
saline solution; such a procedure tends to 
wash out the serum from the intercellular 
spaces, and this serum is essential for 
proper fixation of the graft to its bed. 

Once oozing has ceased, and the wound 
bed is dry, sulfanilamide powder is sprin- 
kled over the surface. The graft is now laid 
over the wound. Two Allis forceps, about 
an inch apart, are used to hold a section 
of one edge of the graft. The section Is 
approximated to the border of the wound 
under strong tension while the assistant 
takes the first stitch. The remaining su- 
tures are placed 14 inch apart, an Allis 
forceps being placed in advance, to main- 
tain the strong tension, as each stitch is 
taken. All excess free skin is excised and 
the borders of graft and wound are exactly 
coaptated. A properly sutured graft is 
smooth, tense and flat upon its bed. 

After the graft is in place several pie- 
crust cuts are made to provide an escape 
for blood and serum. The pressure dressing 
is then applied. 

Wide mesh gauze that has been moist- 
ened with normal saline solution is first 
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applied. Several thicknesses of moistened 
gauze pads are then placed on and around 
the grafted area. Marine sponges that have 
been soaking in a bowl of normal saline 
solution are now expressed and placed over 
the pads. For large coverage, e.g., an entire 
extremity, a liberal padding of lint thread 
waste material is used instead of the 
sponges. A wide heavy roller bandage 
incorporates sponges or padding; it is 
applied with moderate firmness for an 
equal steady pressure. The final covering 
is with a three or four inch roller bandage. 

If the area is on an extremity, a wooden 
splint, well padded, is incorporated in the 
original dressing, and the toes or fingers 
are taped to the edge of the splint to pre- 
vent movement. In all cases the pressure 
from the dressing should extend well be- 
yond the site of the graft. 

II. Acute Contaminated Wounds. The 
granulation surface of these wounds re- 
ceives a Thiersch or split graft, never a 
three-quarters or full thickness. The latter 
will give at best only a small percentage 
of take, while with the Thiersch or split 
the take should be go to 100 per cent. 

During preoperative preparation a vari- 
able amount of young scar tissue will have 
formed about the border of the wound, 
making the original defect smaller as a 
result of contraction. This area must be 
excised. An incision is made in the healthy 
skin about one-quarter inch beyond the 
scar area, and scar and skin are removed. 
The borders are now freely undermined to 
release completely any constriction, thus 
restoring the wound to its actual dimen- 
sions and the bordering skin to its normal 
tension. The area of new granulation is 
left undisturbed. 

The rest of the operation is carried out 
as previously described. Bleeding and 
oozing are controlled, the graft is taken 
and sutured in place under tension, and 
pressure dressings are applied. 

III. Chronic Wounds. The purpose of 
the preoperative preparation of these cases 
is to reduce to a minimum the degree of 
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contamination or infection. It does not ob- 
viate the necessity for radical débridement. 

An incision is made in the healthy skin 
at least one-half inch beyond the borders 
of the old wound. The knife penetrates all 
skin layers down to the fascia, undercutting 
the unhealthy tissue so that at all times 
the blade is in the uncontaminated under- 
lying tissue. Bleeding and oozing are then 
controlled and the graft applied as previ- 
ously described. 

If the area is large and the danger of 
postoperative contracture minimal, a split 
graft is used. Usually, however, these 
wounds are of moderate size and a three- 
quarters or full thickness graft is indicated. 
The pattern for the full thickness graft is 
made after the débridement has estab- 
lished the final outline of the wound. The 
usual pressure dressings are applied. 

Treatment of Donor Site. Pressure dress- 
ings are applied to the donor site just as to 
the wound itself, except that additional 
adhesive strips are added for fixation. If a 
large full thickness graft has been taken, 
it will be necessary to apply a secondary 
Thiersch or split graft as to any aseptic 
wound. 


POSTOPERATIVE CARE 


The total postoperative period is three 
weeks. The two most important factors in 
treatment are immobilization of the area 
and maintenance of moisture in the dress- 
ings during the first part of this period. 

Immobilization must be complete for five 
to seven days. It is essential because any 
movement entails the danger of rupture 
of the new capillaries which are establishing 
circulation between graft and bed, thus 
insuring the take. 

Every precaution should be taken to 
insure complete immobilization. The incor- 
poration of splints in the pressure dressings 
of wounds of the extremities has been 
mentioned. The extremity rests on a pillow 
(covered with rubber sheeting) and the 
splint is tied to the side or foot of the bed 
as required. In wounds of the chest or 
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abdomen the torso should be completely, 
not partially, encircled with adhesive 
bandage, and the patient kept in a semi- 
recumbent position. 

A few opiate suppositories given post- 
operatively will facilitate immobilization 
by lessening the desire for evacuation dur- 
ing the seventy-two hours following sur- 
gery. This is especially desirable if the hip 
or lower extremity is covered with a graft. 

Moisture is essential to insure continual 
drainage and thus keep the bacterial count 
minimal. Rubber sheeting is used to cover 
the bed and cellophane or rubber is applied 
over the pressure dressing in order to retain 
moisture. During the first ten days the 
dressings are soaked in boric acid solution 
three times a day. 

Inspection of the graft is carried out on 
the fifth postoperative day for split and 
Thiersch grafts, and on the sixth post- 
operative day for three-quarters and full 
thickness grafts. A temperature elevation 
without accompanying necrotic odor is not 
sufficient reason for earlier removal of the 
original dressings. However, a necrotic 
odor, with or without temperature eleva- 
tion, justifies inspection of even a full 
thickness graft as early as the fourth day. 
Such an odor indicates that there has been 
some failure in technic. By prompt inspec- 
tion and removal of any areas of beginning 
necrosis, careful re-dressing, and immobili- 
zation a greater part of the graft may be 
saved. If early inspection is not carried out, 
the necrosis resulting from uneven pres- 
sure, slipping of the dressings or faulty 
immobilization may give only a 20 to 30 
per cent take. In modern skin grafting this 
percentage represents failure. 

After the first inspection the grafted 
wound is redressed with several layers of 
gauze moistened with boric acid solution. 
Over this is placed a heavy dressing of lint 
thread waste material, which is in turn 
pressed firmly with gauze and an elastic 
roller bandage. The dressings are now 
changed every two days. As previously 
mentioned, the soakings are continued for 
ten days in all. They are carried out after 
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the application of the elastic bandage by 
means of a syringe inserted under the 
upper margin of the dressing. Relative 
immobilization is now sufficient and the 
patient may be ambulant. Sutures are re- 
moved two days after the original inspec- 
tion. This period of relative immobilization 
with moist dressings should last for one 
week. 

The donor site for a graft of less than 
full thickness should not be disturbed until 
a new epidermis has been regenerated, 
usually in ten to fourteen days. 

A final week—the third postoperative 
week—is marked by the change to dry 
dressings with an elastic bandage to give 
firm support. The patient i then be 
discharged. 


COMMENTS 


This paper is addressed to the general 
surgeon, not to the specialist in plastic 
surgery. Every step in technic, from choice 
of graft to postoperative dressings, has 
been described from this point of view. 

It is our contention that there will al- 
ways be more than enough specialized 
work for the plastic surgeon, and that 
there is no need either to dispense with, 
or to call on the specialist for, the basic 
type of graft which should be a part of the 
general surgeon’s armamentarium. There 
will be some cases which are beyond the 
province of the general surgeon; he will 
obviously not wish to handle complicated 
facial repairs. There will be certain other 
cases which will require additional work 
after successful initial grafts; for example, 
very large burns which have been properly 
covered with Thiersch grafts may in some 
instances require later plastic surgery. By 
the early use of grafting the patient is 
spared the risk of infection and a long 
period of hospitalization, and the task of 
final restoration is infinitely lightened and 
may be carried out at a convenient time. 
The specialist will always salute, rather 
than criticize, any general surgeon who 
sends him a case in which such coverage 
was done and rehabilitation effected, even 
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Fic. 1. For remainder of Fig. 1 and legend see opposite page. 
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though complete one-step restoration was 
not possible. 

In spite of the quantity of discussion of 


previously stated that for over go per cent 
of cases in which skin grafts are required 
the free graft is the proper choice. The 


E 

Fic. 1. These illustrations show a case of a type frequently seen, 
and demonstrate proper and improper use of skin grafting. Over- 
dosage of x-ray in the treatment of eczema resulted in keratotic 
patches and ulcerations on the dorsum of each hand. In 1942, the 
left hand was repaired with a three-quarters graft. A similar pro- 
cedure was planned for the right hand, but before it could be done 
the author was called to service in the United States Army. An- 
other surgeon attempted the repair by the use of a skin flap from 
the abdomen, a type of covering which opposed the physiology and 
anatomy of the affected structure. The flap was removed and re- 
placed on the author’s return to civil practice, but irreparable dam- 
age had already been done. a, taken in 1943, shows the excellent 
condition of the properly covered left hand and the disfigurement 
and distortion of the right hand. Note in the latter the venous and 
lymphatic incapacity and the awkwardness and bulkiness of the 
flap. B, shows the condition of the right hand in 1944. Note the 
hairiness of the graft, the ankylosis of the index finger, and the 
limited extension and flexion of the remaining fingers. The remain- 
ing pictures show the final repair of the right hand after removal of 
the skin flap. c, the wound bed immediately after removal of the 
flap, before the placing of the graft; p, the graft after removal of 
the first dressing, six days postoperatively, with the sutures intact; 
E, the graft three weeks postoperatively, at the time of discharge of 
the patient. 


skin grafting in the literature, there is 
relatively little detailed material on the 
technic, and much of that available 1 
outmoded, nebulous, or contradictory. Cer- 
tain differences between the methods pre- 
sented here and those frequently practiced 
will therefore be explained; important de- 
tails will be re-emphasized; and explicitly 
or implicitly opposing views in the litera- 
ture will be discussed. 

Skin flaps and pinch grafts, concerning 
which there is much available material, 
were not described in this paper. It was 


skin flap is frequently needed and is out- 
side the province of the general surgeon; 
the pinch graft is an unsatisfactory emer- 
gency measure, to be used only under force 
of necessity. 

The skin flap is used chiefly for contoural 
defects, for padding, or for greater pro- 
tection in weight-bearing areas. Thus it is 
used for partial or total reconstruction of 
missing facial features (nose, ear, chin, 
cheek); for deep sub-fascial defects where 
padding is required to approximate normal 
levels; for repair of the heel or of the palmar 
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surface of the hand. Such work requires 
much time and study, specialized ana- 
tomical knowledge, and the technic for 
transplants of bone, cartilage and other 
tissue fillers. It is not in the field of general 
surgery. (Fig. 1.) 

The pinch graft is a makeshift, and its 
use should be avoided if it is at all pos- 
sible. In a patient with a very extensive 
burn, of such degree that there is not 
available a sufficient amount of healthy 
skin from which to take large free grafts, 
the use of multiple pinch grafts may be 
advisable in order to obtain at least partial 
coverage of any flexor or extensor surfaces 
involved. The use of the pinch graft does 
not materially reduce the period of con- 
valescence; it is objectionable from the 
aesthetic point of view if the face, neck 
or dorsum of the hand requires coverage; 
and it is subject to contamination and 
infection at both receptor and donor sites 
during the recovery period. 

The proper choice of graft is simple if the 
tabulation given in this paper is followed; 
failures from this source should be obviated 
from the beginning. 

Preoperative Care. It should be empha- 
sized that all except the acute aseptic 
surgical wounds are contaminated, and 
that the object of the preoperative care Is 
to reduce to a minimum the bacterial flora 
present. The acute aseptic wound should 
be covered at once, at the time of operation. 

Sulfanilamide powder, not a crystalline 
sulfonamide, is used for dusting the area 
of the wound, whether preoperatively or at 
the time of surgery. 

Surgery. It was noted that if there is 
any lapse of time between the taking and 
the placing of the graft, it should be kept 
moist; but we reiterate that it must not 
be “drowned” in saline solution. The latter 
Is a common error in technic. 

Some authors have recommended “‘mod- 
erate” tension on the graft while it is being 
sutured into place. The tension should be 
strong rather than moderate; and exact 
coaptation must be made. The graft must 
never be allowed to overlap; for such over- 
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lapping areas will necrose, the surgeon will 
note the odor and assume that the necrosis 
is due to a failure in the graft itself, and 
the initial dressings will consequently be 
removed too soon. 

In acute contaminated wounds, it is 
most important that free undermining of 
the border of the wound be carried out as 
directed. Proper tension and coaptation, 
and hence a perfect take, are not possible 
if this procedure is not thoroughly carried 
out. Similarly, in the chronic wounds it Is 
essential that the débriding knife be at all 
times well beyond the limits of the un- 
healthy tissue, in an aseptic area. 

The use of a greasy substance (vaseline, 
xeroform, sulfanilamide cream) over the 
graft has been advocated. This practice is 
contraindicated for several reasons. In the 
first place, there is danger that a greasy 
or waxy substance may penetrate and lodge 
beneath the graft, thus preventing a take 
by its mechanical interposition between 
graft and bed, or causing the formation of 
a paraffinoma. Secondly, the odor of such a 
substance may be mistaken for that of 
necrosis postoperatively, and the dressings 
may thus be removed for inspection earlier 
than is necessary and advisable. Thirdly, 
immobilization is endangered. The band- 
ages have a tendency to slip, and if this 
occurs the resulting uneven pressure may 
result in a partial loss of the graft. 

It has also been common practice to 
dress the donor site with gauze impreg- 
nated with grease, the area then being 
firmly encased in roller bandage. Within 
forty-eight hours such a dressing tends to 
slip and become painful. 

Extension of the pressure dressing well 
beyond the actual area of the graft was 
emphasized. This Is necessary not only to 
insure immobilization but also to assure 
proper circulatory control. 

Postoperative Care. Wet dressings are 


used for all types of graft te make certain 
that drainage is adequate. The basic 
assumption is that the graft is contami- 
nated, regardless of its condition or the 
care which has been exercised to make or 
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to keep it aseptic. This assumption is the 
surgeon’s insurance against any possible 
slip-up, and his assurance of a complete 
take. He cannot, in any case, afford the 
risk of modifying the routine, no matter 
how ‘‘clean” the case may seem. 
Inspection of Thiersch and split grafts 
on the fifth, and of three-quarters and full 
thickness grafts on the sixth, postoperative 
day has been recommended as a routine; 
if a necrotic odor is noted, inspection 
should be done and débridement carried 
out as early as the fourth day, regardless 
of the type of graft. These recommenda- 
tions are at variance with those usually 
given; it is frequently said that inspection 
should not be done for ten to fourteen days. 
Such delay is not only unnecessary but 
also dangerous. Tiny areas of necrosis, 
which might easily have been removed 
earlier, will spread; blisters and scabs will 
form; and partial or complete failure of 
take may ensue. In much of the earlier 
literature, it is apparent that a 50 per cent 
take was once considered a success; at the 


present time it should certainly be con- 
sidered a failure and a confession of im- 


proper care. By the simple use of his 
olfactory sense, and by early inspection 
when it signals the need, the surgeon will 
avoid many such failures. 

Skin Graft versus Secondary Closure. 
While late repair is obviously better than 
none at all, it is discouraging to realize that 
many excellent and accomplished surgeons 
have failed to recognize the full possi- 
bilities of early skin grafting. The graft 
has been thought of as a last resort, 
whereas it should be the first consideration 
for any large wound which cannot be 
closed without undue constriction or ten- 
sion and the consequent dangers of either 
failure of closure or interference with 
circulation, nerve supply and muscular 
movement. 

A recent article by Crile’ may be dis- 
cussed as an example of the negative point 
of view so diametrically opposed to ours. 
We quote his summary: “The effective 
secondary closure of wounds shortens the 
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duration of convalescence and minimizes 
deformity from contracture. Whenever 
possible, closure of a defect by suture is 
preferable to the grafting of skin.” Earlier, 
he states “It is a good rule, therefore, to 
close an old wound promptly and to delay 
in closing a small wound of recent origin.” 
Secondary closure is preferred because 
““A skin graft ... must be protected 
from trauma for weeks or even months, 
and, in areas subjected to weight-bearing 
or trauma may never afford a satisfactory 
surface.” 

Let us consider the case shown in Figure 
2. Here two attempts were made to close 
a surgical wound of the leg by ordinary 
means. The attempt to achieve primary 
closure under undue tension resulted in a 
slough. Secondary closure, with free under- 
mining, tension sutures and immobiliza- 
tion, was also followed by considerable 
separation and sloughing. The case was 
referred for skin grafting. The usual three 
weeks of preoperative care were then 
required before the wound could be re- 
paired with a free graft. Thus three months 
of hospitalization were needed for a patient 
who could have been ambulant within a 
week to ten days following the original 
operation. 

In spite of every attempt to close such 
wounds, in spite of the adoption of two 
steps from the skin grafting routine, pres- 
sure dressings and immobilization, again 
and again these methods fail. Results may 
be particularly tragic in wounds of the 
extremities. A large wound elsewhere may 
be brought together by traction and under- 
cutting, and some sort of closure, however 
unsatisfactory, may be effected without 
too great loss of function. In an extremity, 
however, the resultant massive cicatrices 
may, in themselves or as a result of an 
associated edema or phlebitis, cause an 
absolute loss of function. By the time the 
case is referred for skin grafting, this loss 
is all too often permanent. 

In regard to the qualities of the graft 
itself, a split, three-quarters or full thick- 
ness graft is as resistant to trauma and to 
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the outdoor elements as its surrounding 
skin, and is no more susceptible to erosions 
or breakdown. A Thiersch graft is liable 


Fic. 2. These photographs show a surgical defect resulting from an 
attempt to close a surgical wound under undue tension, before and 


May, 1945 


Initial coverage with a Thiersch graft 
converts an acute open surface wound into 
a closed one. The treatment helps the 


after repair. A, the wound before grafting, three months after its 
inception; B, the graft at the time of first inspection, five days 
postoperatively. Coaptation is exact and there is no sign of any 
stitch abscess or of contamination along the line of suture. Note 
the rough appearance of the graph; this is due to cornified surface 
epithelium, normally present at this time, which will be cast off 
in a few days. (In Fig. 1, p shows partial and E shows complete 


casting off of this surface layer.) 


to breakdown with extreme muscular effort 
and bruising. This type of graft is used 
only to cover large granulation surfaces, 
the result of acute burns or acute acci- 
dental wounds. A thick graft will not take 
on a granulation bed. When a Thiersch 
graft is used it may be necessary, six to 
twelve months postoperatively, to excise 
a part of the graft and in its place use a 
three-quarters or full thickness graft. This 
is true particularly for flexor-extensor 
areas, where postoperative contraction or 
inadequate protection must be taken into 
account. 


patient to recuperate quickly, avoids infec- 
tion, and minimizes hospitalization. Where 
true plastic surgery is ultimately required, 
and no specialist is available locally, 
immediate coverage makes it possible to 
refer an ambulant, partially rehabilitated 
patient to a medical center. 

It is thus difficult for the plastic surgeon, 
who daily sees case after case in which 
early skin grafts would have saved months 
of suffering, expense, and industrial loss, 
to understand the negative attitude which 
Crile’s article exemplifies. Such under- 
standing becomes impossible when one has 
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seen the possibilities of the positive atti- 
tude in dealing with the casualties of war. 
It is hoped that this positive attitude will 
be developed by the general surgeon 
toward the casualties of civil life. 


SUMMARY 


The free skin graft should be part of 
the regular armamentarium of every gen- 
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eral surgeon. The widespread possibilities 
for its use have been pointed out, and the 
technic for its successful employment has 
been given in detail. 
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CERTAIN living tissues will grow in a medium consisting of Tyrode’s 
solution, buffered salt solution, heparinized plasma and embryonic extract. 
Neither the plasma nor the embryonic extract need come from the same 


species of animal. 


From “Principles and Practice of Surgery”. by W. Wayne Babcock 


(Lea & Febiger). 
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A NEW TECHNIC FOR RECONSTRUCTION OF THE 


OVIDUCTS 


Davip PoLowE, M.D. 


Associate Surgeon, General Surgical Service, Barnert Hospital; Assistant Thoracic Surgeon, Bergen County 
Hospital, Ridgewood, New Jersey 


PATERSON, NEW JERSEY 


HE following technic for reconstruc- 

tion of the oviducts was found to be 

successful in two cases of infertility 
due to bilateral occlusion of the oviducts at 
the cornua. My criteria for success are the 
establishment of tubal patency followed by 
pregnancy. I used certain features of the 
technics described by Curtis,! Solomons,’ 
Holden and Sovak,* and Sovak.‘ To these 
I added the new features described in 
steps 5 and 6 below: 


TECHNIC OF OPERATION 


Step 1. Retrograde insufflation of the 
oviducts demonstrates the sites of occlu- 
sion. (Fig. 1A.) 

Step 2. The endometrial cavity is ex- 
posed by a longitudinal incision about 2.5 
cm. long on the anterior surface of the 
fundus. (Fig. 1B.) 

Step 3. The occluded portions of the 
oviducts are resected. (Fig. 1c.) After my 
experience with the first case, in which | 
resected both oviducts, I now resect the 
duct on one side only. I believe that when 
both ducts are reconstructed there is too 
much encroachment upon the endometrial 
cavity, thus preventing a proper nidus for 
the impregnated ovum. However, each 
operator must decide this for himself. 

Step 4. The oviduct channels in the 
cornua are widened by means of a reamer. 
(Fig. 1D.) 

Step 5. A small curved hemostat is 
directed into the anterior fundal incision 
through the widened oviduct channel in 
the cornua. Then, with the blades of the 
hemostat, gently grasp the resected oviduct 
at one portion of its periphery. (Fig. 2.) 
Upon withdrawing the hemostat, the 


oviduct is brought snugly into place within 
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the endometrial cavity. A few fine catgut 
or silk sutures are used to anchor the tube 
outside to the cornual surface of the uterus 
and to close the defect in the broad liga- 
ment. No sutures are used inside the uterus. 
(Fig. 3.) 

Step 6. Retrograde instillation of sterile 
normal saline solution proves the patency 
of the reconstructed oviducts by direct 
vision through the anterior fundal incision. 
(Fig. 3.) I now follow this with Solomons’ 
technic of weaving a strand of plain No. o 
or No. 1 catgut through the patent tube 
and place a figure-of-eight knot at each 
end, one just outside the fimbriated end of 
the duct and one inside the uterine cavity. 

Step 7. After patency is demonstrated 
(and maintained by the strand of catgut) 
the fundal incision ts closed with two layers 
of catgut sutures in the myometrium and 
one layer of catgut or silk on the peritoneal 
surface. (Fig. 4.) 


CASE REPORTS 


1. (History No. 55721): In 1936, 
M. J., aged twenty-one, married two and one- 
half years, presented herself for examination 
with a chief complaint of infertility. Her hus- 
band had one child, aged ten, by a previous 
marriage. The patient had had an abortion 
performed during her first year of marriage. 
Contraception was practiced for one year 
following the abortion. Then, for more than a 
year, no precautions were taken and no preg- 
nancy followed. 

On November 21, 1936, I performed a utero- 
salpingography, using the technic described 
by Jarcho.® Bilateral occlusion of the oviducts 
at the cornua was demonstrated. (Fig. 5.) 

On January 18, 1939, I reconstructed both 
oviducts and demonstrated their resultant 
patency under direct vision by the technic 
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described above and illustrated by Figures 1 
to 4 inclusive. 

The patient missed her July, 1939, menstrual 
period. 


FIG. 
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March 18, 1940, demonstrated the patency of 
the right tube only. (Figs. 6 and 7.) 

On May 1, 1942, the patient submitted her- 
self to another operation. At this time I further 


Fic. 2: 


Fic. 3. 


Fic. 4. 


Fic. 1. A, illustration of occlusion at isthmus by retrograde insufflation of air (Curtis). B, incision on anterior 
surface of fundus, exposing the uterine cavity (Solomons). c, occluded portion of oviduct is excised; D, 
oviduct channel widened at cornual end of uterus by means of a boring instrument (Holden and Sovak). 

Fic. 2. Illustrates how small hemostat is passed through the anterior fundal opening, through the reamed out 
cornual channel, and is then gently made to grasp one lip of the resected oviduct. 

Fic. 3. Illustrates resected oviducts sutured snugly in place. All sutures are on the outside of the uterus. 
Note: As little encroachment as possible is made upon the endometrial cavity. I now resect only one ovi- 
duct. Retrograde instillation of sterile normal saline proves the patency of the oviduct under direct vision. 
This patency is maintained by weaving a strand of plain No. 0 catgut through the reconstructed tube 
(Solomons). The catgut is absorbed in due time. The catgut is not shown in the illustration. 

Fic. 4. Anterior fundal opening closed and leaves of broad ligament are sutured so no defects are left. (Fig- 


ures 1 to 4 drawn by Tela Benz.) 


On September 15, 1939, the Friedman modi- 
fication of the Aschheim-Zondek pregnancy 
test was performed and reported positive after 
a vaginal bleeding episode which had lasted 
three days without any perceptible loss of the 
products of conception. 

In November, 1939, the patient, presumed 
to be in her sixth month of gestation, had 
another episode of vaginal bleeding. No prod- 
ucts of conception could be demonstrated and 
a pregnancy test done at this time was re- 
ported negative. Regular menstrual periods 
ensued. 


Another  uterosalpingography performed 


resected the right oviduct, using the above 
technic again. I also resected the remains of the 
left oviduct and transplanted the left ovary 
over the left cornua (Estes’ operation). The 
patient has not become pregnant. 

Case ut. (History No. 73038): The patient, 
a white female, aged twenty-six, married one 
year and four months, first presented herself 
for examination October 26, 1941. Her chief 
complaint at this time was lower abdominal 
pain. Her last menstrual period had occurred 
October 9, 1941, and she had aborted two 
months prior to that. A physical examination 
at this time revealed a markedly retroverted 
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uterus and a mild secondary anemia. She 
expressed the wish to have children and wished 
to know what could be done about it. 
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On May 6, 1943, I performed an appendec- 
tomy (che pathologist, Lt. J. Churg, reported a 
chronic obliterative appendicitis). Retrograde 


Fic. 5. Case 1. November 21, 1936; uterosalpingography 
disclosed bilateral occlusion of the oviducts at the cornua. 


Fic. 6. Case 1. March 18, 1940; utero- 
salpingography disclosed left oviduct 
again sealed off at the cornua, while 
the right oviduct is still patent. 


I recommended another trial at pregnancy 
and stated that if she became pregnant again 
and again aborted I would recommend dilata- 
tion of the cervix, curettement, and ventral 
suspension of the uterus. 

On May 5, 1943, the patient had another 
attack of lower abdominal pain. She stated 
that she had had recurrent attacks since the 
October, 1941, visit. I made a diagnosis of 
appendicitis, recommended immediate opera- 
tion, and also stated that I would do what I 
could to correct the infertility since the patient 
had not become pregnant and both she and 
her husband were desirous of having children. 


Fic. 7. Case 1. March 19, 1940. Twenty- 
four-hour plate, discloses the lipiodol 
mainly on the right side of the pelvic 
cavity, with a good bit of it trapped 
among adhesions. 


insufflation demonstrated dense adhesions 
about both oviducts and a cord-like formation 
of the oviducts at the cornual ends. I then 
performed a right tubal reconstruction in 
accordance with the technic already described 
and left a strand of plain No. o catgut in the 
newly opened right oviduct. This was followed 
by a ventral suspension of the Gilliam type. 
No pregnancy had taken place by November 
1943. I, therefore, performed a uterosalpingog- 
raphy (Nov. 23, 1943) and was able to demon- 
strate that the right tube was definitely patent 
and it appeared that the left tube had been 
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also opened by the pressure of the lipiodol. 
The patient had one menstrual period following 
this procedure (December 10, 1943). 

On February 5, 1944, the patient began to 
stain, so she states. Examination revealed no 
evidence of bleeding. I hospitalized her, how- 
ever, and administered 0.2 Gm. of progesterone 
intramuscularly every other day for three 
doses. During her stay in the hospital a Freid- 
man modification of the Aschheim-Zondek 
pregnancy test was performed and was re- 
ported strongly positive. 

The patient was delivered of a normal male 
infant on September 1, 1944, by Dr. Eakle 
W. Cartwright, in Pasadena, California. 


Comment. One should not be content 
with reconstructing the oviducts and estab- 
lishing their patency. If pregnancy does 
not ensue within four months following 
such reconstruction, one should insufflate 
the tubes or do a uterosalpingingography. 
I prefer the latter method because one may 
then visualize sites of obstruction if any 
have recurred. Further, one should always 
bear in mind the possibility of extra-uterine 
pregnancy following any of the diagnostic 
and operative procedures used in the study 
and correction of female infertility. This 
unwelcome sequel has been reported by 


Rubin,® Elinek,’ Sovak,® and Polowe.® 
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SUMMARY 


A new technic for the reconstruction of 
the oviducts is described. By its means, the 
patency of oviducts is established under 
direct vision of the surgeon. Two successful 
cases are reported. 
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NON-SPLINTING TREATMENT OF ELBOW JOINT INJURIES* 


A REPORT OF ITS USE IN TWENTY CASES 


Tuomas A. Boutrous, M.D., 
Surgical Resident, Redford Receiving Hospital 


ALEXANDER BLAIN III, M.D. 


Fellow in Medicine, Wayne University 
College of Medicine 


AND 
W. A. CHIPMAN, M.D. 
Attending Surgeon, Redford Branch of Detroit Receiving Hospital 
DETROIT, MICHIGAN 


ONVENTIONAL methods of treat- 
( : ing injuries and fractures about the 

elbow joint leave much to be desired. 
These injuries are often followed by un- 
desirable sequelae ranging from various 
degrees of dysfunction to the dreaded 
ischemic contractures of Volkman. Downer! 
states that ‘‘at the Alexander Blain Hos- 
pital conventional splinting of elbow joint 
fractures has not led to entirely satisfac- 
tory results by any means.” This is true 
in the experience of numerous other 
surgeons. 

Gould,? as quoted by Neuwrith, believes 
that these complications are often due to 
the generally accepted methods of treat- 
ment. He says: “‘The most successful treat- 
ment is prevention, and this means 
avoidance of circular bandages and avoid- 
ance of acute flexion in the presence of 
swelling.” 

Neuwrith,’ in 1942, presented five cases 
of fractures about the elbow joint treated 
by placing the arm in a sling and by 
encouraging early active and passive mo- 
tion. He was stimulated to attempt this 
unaccepted method of treatment by the 
poor results obtained in a case in which 
the usual splinting procedure was used. 

The following types of fracture were 
treated with excellent results in his series: 

Case 1. (a) A comminuted fracture of 
the lateral condyle with slight displacement 
upward, laterally and backward extending 
through the lateral portion of the capitel- 
lum into the joint proper. (b) Simple 


avulsion fracture, medial epicondyle, with 
displacement downward and backward. 

Case 2. Simple comminuted fracture 
through the base of the olecranon process 
of the left ulna, the fragments being in 
good position. 

Case 3. Simple comminuted fracture of 
right clavicle and simple comminuted frac- 
ture of the olecranon process of the right 
ulna. 

Case 4. Simple complete fracture of the 
epicondyle of the left humerus and simple 
complete dislocation of the left elbow. 

Case 5. Comminuted fracture through 
the head of the left radius with no appreci- 
able separation of fragments. 

On the basis of these cases he said: “It 
Is my opinion that the non-fixing type of 
treatment in fractures of the elbow may 
be applied in all cases with profit and with 
greater restoration of normal function and 
should be the rule, with fixation and 
splinting the exception.” His conclusions 
were these: (1) Since the fractured seg- 
ments in fractures of the elbow are not 
long enough to be manipulated in reduc- 
tion, the non-fixing methods should be the 
treatment of choice. (2) Interference with 
the circulation about the elbow, brought 
about by the application of plaster casts, 
tight bandages, and the like, is responsible 
for many of the complications and the high 
degree of dysfunction resulting from the 
fixation treatment. (3) Greater restoration 
of function was attained by this method in 
the series of cases presented. (4) The 
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method may be used in the treatment of 
children as well as adults. 

O’Donoghue! has taken exception to 
these conclusions and believes that all 
elbow joint injuries cannot be lumped to- 
gether and be treated by this method 
routinely. It is his opinion that five cases 
is not a large enough series upon which to 
base such broad conclusions and that the 
treatment of these injuries should not be 
oversimplified. He says: “‘It may well be 
that nonsplinting may be the answer to 
many types of fracture of the elbow. Cer- 
tainly, I believe that there are many types 
of fractures to which it will not apply. 
Let us hope that it will not be adopted 
indiscriminately until more research has 
been carried out as to its indications and 
advantages.” 

The following is a report of twenty cases 
to which the principle of non-splinting 
has been applied, either to the exclusion 
of or in conjunction with other therapy. 
We believe that our results in these cases 
have been astonishing as compared with 


the results in patients whom we have 
treated with splinting methods. The series 
was started independently of Neuwrith’s 
work because of the following experience 


of one of us (T.A.B.): 


CASE REPORTS 


In September, 1941, a seventy-nine year 
old white male was admitted to the Redford 
Branch of the Detroit Receiving Hospital with 
a compound comminuted fracture of the lower 
end of the humerus caused by a fall down the 
stairs. The x-ray report was as follows:—“‘there 
is a ‘T’ fracture of the lower end of the hu- 
merus. In the AP view there is considerable 
widening of the joint because of separation of 
the condyles. In the lateral view the shaft of 
the humerus ts displaced backward about 60%. 
The position is not good.” 

The patient was taken to the operating 
room and the wound was thoroughly débrided 
and irrigated under local anesthesia. This was 
used because the patient was elderly and in 
shock. The wound was dressed without suturing 
after small spicules of the bone were removed. 
Because of the patient’s poor condition, the 
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fragments were not readjusted. The neuro- 
logical examination was entirely negative. The 
patient was given combined antitetanic and 
gas bacillus serum and sent to bed with his 
arm in a sling. The following day a check ray 
was taken and there was a question of Bacillus 
Welchi infection. Consequently, splinting was 
delayed until the possibility of Bacillus Welchii 
infection was ruled out. It had been decided 
upon reviewing the original x-rays that a splint 
would be applied in the position of optimal 
use and the joint be allowed to ankylose. How- 
ever, after several days had elapsed and the 
possibility of Bacillus Welchiit infection had 
been ruled out, it was noted that there was 
some voluntary active motion of the injured 
elbow on the part of the patient. Therefore, he 
was urged to continue both active and passive 
motion and was observed closely in the hospital 
and in the out-patient department for a con- 
siderable period of time. The patient was dis- 
charged to the out-patient department on 
September 17, 1941. An x-ray taken on Janu- 
ary 30, 1943, showed: “Right elbow—there 
is an old completely healed ‘tT’ fracture of the 
lower end of the humerus. Fragments are in 
good position and alignment.” The function 
in this joint was about go per cent pertect. 
The following pictures illustrate the range of 
motion obtained. (Figs. 1 to 4.) 

While the patient was still in the hospital, 
it was decided to use the non-splinting method 
of treatment for other fractures about the 
elbow joint because of the excellent results 
noted, and because of the dysfunction so often 
encountered in the past with splinting methods. 

In all the following cases it was obvious during 
the first few days that the patients were timid 
about active and passive motion. Conse- 
quently, especially in the younger age group, 
close observation was necessary. All the 
patients were encouraged to take the arm out 
of the sling four or five times a day and carry 
out either active and/or passive motion (all 
positions). The earlier the motion the better 
and more rapid was the restoration of function. 

A triangular sling (Vernon®) was used for 
all the injuries about the elbow joint. Splinting 
methods were used in only four cases in this 
series, two of these being cases in which open 
reduction was necessitated. For the sake of 
convenience these cases are divided into two 
groups. Group I is composed of cases in which 
the displacement of fragments was minimal 
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or absent and in which the non-splinting treat- joint was exquisitely tender and surrounded 


ment was used exclusively. Group 11 Is com- 


posed of the more complicated cases. 


Fic. 1. 


Fic, 2: 


by marked ecchymosis. The x-ray report was 
as follows: ‘‘Right elbow—there is a supra- 


Fic. 1. Pronation. 
Fic. 2. Supination. 


Group i—CasE 1. B. H., a seventeen year 
old white female, was admitted on May 3, 
1942, after injuring her right elbow in a fall 
while ice skating. An x-ray revealed: ‘‘Com- 
plete linear fracture of the head of the radius 
with fragments in perfect position.”” She was 
followed for a period of several months in the 
out-patient department and discharged with 
perfect function. 

Case u. J. L., a six year old white female, 
was seen on June 21, 1942, after having fallen, 
injuring her elbow, while at home. The elbow 


condylar fracture of the humerus in perfect 
position.” The patient was seen several times 
in the out-patient department and was dis- 
charged on July 24, 1942, with perfect function. 

Case 11. C. S., a six year old white male, 
was seen on August 2, 1942, after having 
injured his left elbow in a fall from a tree. 
The x-ray revealed: ‘“‘Left elbow—there is 
a juxtaepiphyseal supracondylar fracture of 
the lateral condyle of the humerus with 
slight anterior angulation of the distal frag- 
ment and the epiphysis of the capitellum.” 
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The patient was followed in the out-patient 
department until October 17, 1942 at which 
time he was discharged with perfect function. 
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sion of the lateral condyle of the humerus. 
This does not exclude a possible epiphyseal 
injury.” He was followed in the out-patient 


Fic. 3. Extension. 
Fic. 4. Flexion. 


Case iv. J. W., a fourteen year old white 
male, was seen on January 14, 1944, after 
having fallen, injuring his left elbow. The 
x-ray showed: “‘Left elbow—incomplete avul- 
sion fracture of the lateral epicondylar epi- 
physis.” The patient was followed in the 
out-patient department until February 2, 1944, 
when he was discharged with perfect function. 

Case v. R. B., a fifteen year old white 
male, was seen on October 23, 1943, after 
having injured his right elbow while wrestling. 
The x-ray showed: “Right elbow—small avul- 


department until November 13, 1943, when 
he was discharged with complete function. 
Case vi. C. D., a thirteen year old white 
male, was seen on October 6, 1943, after having 
injured his right elbow while playing football. 
The x-ray revealed: “‘Right elbow—no ap- 
parent fracture. This does not exclude epi- 
physeal injury.” The patient had exquisite 
tenderness over the medial epicondyle on 
slightest palpation. The clinical diagnosis was 
epiphyseal injury. He was discharged on 
October 20, 1943, with perfect function. 
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Case vu. D. S., a sixteen year old female, 
was seen on March 6, 1942, after having 
injured her left elbow in a fall from a porch. 
The x-ray showed: “Left elbow—there is 
a minute avulsion type of fracture of the 
coronoid of the ulna in excellent position.” 
She was followed in the out-patient depart- 
ment and discharged in four weeks with perfect 
function. 

Case vill. W. R., a sixteen year old female 
was seen on October 7, 1942, after a fall while 
riding a bicycle, injuring her elbow. The 
x-ray showed: “Right elbow—there is no 
apparent fracture. This does not exclude epi- 
physeal injury.” The clinical diagnosis was 
epiphyseal injury on the basis of exquisite 
tenderness. She was seen in the out-patient 
department for four weeks, at which time she 
was discharged with perfect function. 

Case 1x. R.G., a twelve year old male, was 
seen on August 17, 1942, after having in- 
jured his left elbow while at play. The x-ray 
showed: ‘“‘Left elbow—oblique fracture meta- 
physial portion of the external condyle of the 
humerus with fragments in good position.” 
The patient was seen on January 30, 1943, after 
having been followed in the out-patient depart- 
ment, and was discharged with approximately 
95 per cent function, there being some limita- 
tion of extension. Pronation, supination, and 
flexion were excellent. 

Case x. J. K., a six year old male, was 
seen on September 30, 1942, after having 
injured his right elbow while at play. The 
x-ray showed: “Right elbow—there is a 
supracondylar fracture of the humerus with 
fragments in excellent position.” The patient 
was followed in the out-patient department 
until January 30, 1943, at which time he was 
discharged with perfect function. 

Case x1. J. V., a six year old female, was 
seen on December 31, 1941, after having 
injured her left arm while at play. The x-ray 
showed: ‘‘Left elbow—there is slight sepa- 
ration of the medial epicondyle of the left 
humerus.” The patient was followed in the 
out-patient department until March 21, 1942, 
at which time she was discharged with perfect 
function. 


Case xu. B. K., a fifteen year old white 


female was seen on January 7, 1943, after 
having sustained injury to the left elbow. The 
x-ray was reported thus: ‘Left elbow—chip 
fracture of posterior surface of the lower end of 
the humerus which has been displaced into the 
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elbow joint.”’ She was followed for four weeks 
in the out-patient department and was dis- 
charged with perfect function. 

Group 11. Cases in this group were of a 
more complex nature and four required some 
degree of splinting. 

CasE 1. This was the seventy-nine year 
old male, mentioned previously in this article. 
Although there was considerable displacement 
of the fragments, he was treated solely by 
placing the arm in a triangular sling. As can 
be seen from Figures 1, 2, 3 and 4 and his x-ray 
report on January 30, 1943, his final result 
was excellent. 

Case 1. C. B., a white female, age fifty- 
seven, was admitted to the hospital on March 1, 
1943, after falling on and injuring her left 
elbow. She was obese and had hypertension 
(220/110). Physical examination revealed the 
patient holding her left arm with about 90 
degrees flexion of the elbow. There was much 
ecchymosis and swelling with slight deformity 
and extreme tenderness over the olecranon 
process. The x-ray showed: “There is a 
badly comminuted fracture of the upper end 
of the ulna running obliquely from the base 
of the coronoid process backward for the 
posterior-most corner of the ulna. The coronoid 
process is shattered and both, it and the ole- 
cranon, are displaced mesially, while the shaft 
of the ulna is displaced slightly laterally. The 
fragments are in poor position.”” On March 2, 
1943, an attempt at reduction was made under 
sodium pentothal anesthesia. An x-ray showed 
some improvement in position, but still imper- 
fect reduction. The second attempt at reduc- 
tion on March 4, 1943, under gas and nitrous 
oxide anesthesia, was completely successful, 
and she was discharged to the out-patient de- 
partment on March 12, 1943. She was seen at 
three day intervals for several months. On her 
last visit, July, 1943, there was go per cent 
flexion and extension and perfect pronation and 
supination. In addition to the reduction of the 
fragments, the non splinting method was used. 

Case 1. F. R., a white male, age fourteen, 
was admitted January 25, 1943, after falling 
and injuring his left elbow while playing at 
school. Physical examination revealed deform- 
ity of the left elbow and there was extreme 
tenderness on the slightest palpation. The 
x-ray showed: “‘Left elbow—anterior disloca- 
tion of the lower end of the humerus at elbow 
joint. In addition there is a transverse fracture 
of the radius at the junction of the upper and 
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middle thirds with slight anterior angulation.” 
The dislocation was reduced under inhalation 
anesthesia and a check x-ray showed:—‘‘Re- 
duction of dislocation at elbow joint accom- 
plished. Fragments of radius are in good 
apposition and alignment.” Because of asso- 
ciated fracture of the radius, some immobiliza- 
tion was deemed advisable. A posterior mold 
was applied from the middle third of the 
humerus to the finger tips. The patient was 
discharged to the out-patient department on 
January 27, 1943. On January 30, 1943, the 
mold was removed and a short posterior mold, 
not including the elbow, was applied to the fore- 
arm. Active and passive motion was instituted. 
No vigorous exercises were possible because 
of the fractured radius. On February 20, 1943 
the short mold was removed and vigorous 
exercises commenced; improvement was grad- 
ual. He was discharged on April 17, 1943, with 
excellent pronation and supination, complete 
flexion, and about go per cent extension. 

Case iv. W. M., a white male, age twelve, 
was admitted June 16, 1943, after injuring his 
left elbow in a fall from a tree. Physical exami- 
nation revealed deformity and pain on palpa- 
tion in the region of the left elbow. The x-ray 
revealed: ‘‘Left elbow—distal end of humerus 
is dislocated laterally at the elbow joint. There 
is a linear calcium shadow under the distal 
end of the humerus which could represent 
an avulsion fracture but from the present films 
the donor site cannot be visualized. The possi- 
bility of epiphyseal injury cannot be excluded 
at this time.” Reduction, with inhalation 
anesthesia, under the fluoroscope was done 
and a posterior mold applied. A check x-ray 
after reduction showed that almost perfect rela- 
tionship had been re-established. He was dis- 
charged to the out-patient department on 
June 17, 1943, and on June 19, 1943, the 
posterior mold was removed. Active and pas- 
sive motion was started, and he was discharged 
on July 24, 1943, with perfect function. 

Case v. B. T., a white male, age thirteen, 
was admitted on June 12, 1943, after falling 
from a bicycle and injuring his left elbow. 
Physical examination showed swelling with 
apparent deformity and the hand held in pro- 
nation. The x-ray showed: ‘‘Left elbow—AP 
and lateral views show complete transverse 
fracture through the distal end of the shaft 
of the lateral portion of the humerus, with 
detachment of supracondylar fragment and 
capitellar epiphysis and displacement of frag- 
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ment upward, laterally, and _ posteriorly.” 
Reduction was carried out under general 
anesthesia and a posterior mold applied from 
the middle third of the humerus to the wrist. 
A check x-ray showed: ‘After reduction, an 
excellent anatomical realignment has been 
obtained.” The patient was discharged to the 
out-patient department on June 14, 1943. The 
splint was removed on June 19, 1943, and active 
and passive motion begun. He was discharged 
on September 11, 1943, asymptomatic and 
with complete function. In this case a splint 
was used for seven days. 

Case vi. K. L., a white male, age sixteen, 
was admitted on December 27, 1943, after 
having injured his left elbow in a fall while ice 
skating. The physical examination showed 
exquisite tenderness over the area of the left 
medial epicondyle. An x-ray revealed: “‘Left 
elbow—there is an avulsion fracture of the 
medial epicondyle of the humerus which is 
displaced about 0.5 cm.” Management con- 
sisted of open reduction and re-alignment of 
the fragments by use of the single Sherman 
vitallium screw (114 in.). The postoperative 
course was uneventful. There was no immobili- 
zation, active and passive motion being started 
immediately. He was discharged to the out- 
patient department on January 1, 1944, and 
was followed until February 19, 1944, at which 
time he was discharged with complete union 
and perfect function. 

Case vu. F. F., a white male, age five, was 
admitted on January 8, 1944, after having 
injured his right elbow in a fall from a bicycle. 
The physical examination revealed obvious 
disalignment of the elbow joint with ecchy- 
mosis, swelling, etc. An x-ray showed: “Right 
elbow—there is a trans-condylar fracture 
of the humerus with almost complete an- 
terior displacement of the shaft of the hu- 
merus.”’ Closed reduction was done under 
general anesthesia. A check x-ray showed the 
fragments in good position. A posterior mold 
was applied following the open reduction. He 
was discharged to the out-patient department 
on January 9, 1944. The mold was removed 
on January 22, 1944, thirteen days later, and 
active and passive motion started. He was 
last seen on February 19, 1944, at which time 
excellent pronation and supination was ex- 
hibited—about go per cent flexion and 70 per 
cent extension. The patient is still under 
observation. (Note: The mold. was used for 
thirteen days due to an oversight.) 
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Case vi. M. M., a white female, age 
thirty-seven, was admitted on July 22, 1942, 
after having injured her right elbow in falling 
from a chair. The physical examination re- 
vealed a badly swollen, extremely tender elbow 
with obvious deformity. The x-ray showed: 
“Right elbow—examination reveals a com- 
plete lateral dislocation of the forearm. There 
has been a badly comminuted fracture of the 
lateral condyle of the humerus with about 2 
cm. posterior displacement.” Reduction was 
done under general anesthesia. A check x-ray 
showed: “‘The lateral dislocation of the fore- 
arm has been completely reduced. The com- 
minuted fragments show wide separation and 
rotation. In the cubital fossa there is now a 
deposit of bony density (1 by 1 cm.) which is 
thought to be an avulsion chip off the medial 
condyle as it is on the medial side. There is 
some posterior displacement of the lateral 
chip.” (The patient was discharged to the out- 
patient department on July 30, 1942, for 
observation.) Active and passive motion was 
commenced but the results were discouraging 
and open reduction was done on September 30, 
1942. The fragment was removed, and non- 
splinting treatment was continued. She was 
last seen on January 30, 1943, at which time 
there was excellent pronation, about 75 per 
cent supination and flexion and 80 per cent 
extension. 


COMMENTS 


In a series of twenty cases of injuries of 
the elbow joint, temporary immobilization 
was employed in only four cases. In these 
four cases, periods of immobilization aver- 
aged 6.75 days. This average is too high 
because of the oversight in the case in 
which the mold was left on inadvertently 
for thirteen days. In the twelve cases of 
group 1, in which there was little or no 
displacement of fragments, non-splinting 
with the triangular sling was used exclu- 
sively with excellent results. In addition to 
these twelve cases, five cases of Neuwrith’s* 
are cited. In the eight cases of group I, 
in which the fractures are more complex, 
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open reduction was necessary in two cases 
and temporary splinting in four cases. 
However, the principles of early active and 
passive motion were employed in all of 
these cases with results, which we consider 
to be superior to the older method. In all 
cases eventual function of the elbow joint 
was excellent, and in all cases a triangular 
sling was used. It is our observation that 
pronation and supination are the functions 
which return first. Flexion is next and 
extension returns last. 


CONCLUSIONS 


1. A series of twenty cases, injuries and 
fractures about the elbow joint, is pre- 
sented in which excellent results were 
obtained in all age groups by the use of the 
non-splinting method. 

2. In fractures and epiphyseal injuries 
about the elbow joimt without displace- 
ment of fragments, this is the method of 
choice. 

3. In fractures requiring reduction, occa- 
sional splinting was desired for rather brief 
periods of time (usually under one week) 

4. It is recommended that the non- 
splinting method of treating fractures and 
injuries about the elbow joint be more 
widely employed and the results studied. 
Our results lead us to the enthusiastic 
support of its use. However, we would 
caution against the indiscriminate use of 
the non-splinting method in those compli- 
cated cases requiring reduction. 
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ACUTE CHOLECYSTITIS* 


A COMPARATIVE STUDY OF THE MORTALITY RATE AFTER IMMEDIATE 
AND DELAYED OPERATIONS 


Watter J. McGuican, M.D. 
Associate Surgeon, Mercy Hospital 
WILKES’-BARRE, PENNSYLVANIA 


HE most controversial topic in con- 

nection with gallbladder surgery at 

present, is the management of acute 
cholecystitis. Recently, a great deal has 
appeared in the literature on the subject 
and, as frequently happens in surgery, the 
writers are divided into three main groups: 
the radicals who recommend operation on 
all patients with acute cholecystitis as 
soon as the diagnosis is made; the con- 
servatives, who advocate deferring opera- 
tion until all signs of acute inflammation 
subside. The third group is the middle-of- 
the-road group who maintain that each 
patient must be treated individually ac- 
cording to individual indications, not 
according to any set plan. 

Surgeons of outstanding ability and un- 
questioned sincerity are divided in their 
opinions as to whether it is better to oper- 
ate on these patients immediately or after 
the acute attack has subsided. Each faction 
advances arguments which merit considera- 
tion and which may cause concern to one 
confronted with the problem. 

Among the reasons advanced for imme- 
diate operation are that the complications 
of empyema, gangrene and perforation 
occur in acute cholecystitis as they do in 
acute appendicitis; that these complica- 
tions frequently are not recognized since 
the severity of the clinical symptoms does 
not parallel the pathological changes in 
the gallbladder; that the mortality due to 
these complications offsets any reduction 
in mortality which may accrue from de- 
laying the operation. Finally, an immediate 
operation spares the patient needless pain. 

The arguments for delay are that the 


analogy between acute cholecystitis and 
acute appendicitis is not valid in that 
gangrene and perforation are not as likely 
to occur in the gallbladder as in the ap- 
pendix. That, even if perforation does take 
place, there is far greater probability of 
the resulting peritonitis being localized by 
adhesions. Again, that the gravity of any 
surgical procedure involving the gallblad- 
der requires that the general condition of 
the patient be as favorable as possible, 
which is not the case in acute cholecystitis. 
Finally, the edema of the gallbladder wall 
during the acute phase makes operation 
unduly hazardous. It has also been stated 
that acute cholecystitis may be compared 
to acute salpingitis rather than to acute 
appendicitis in that it rarely kills if treated 
conservatively. 

The literature of no other abdominal, 
inflammatory condition presents so wide a 
difference of opmion, among surgeons of 
experience, as to the indications for opera- 
tion. And among those who advocate im- 
mediate intervention there is a marked 
divergence of views as to the operation of 
choice. 

In an English textbook Walton compared 
acute cholecystitis to acute appendi- 
citis and insisted upon immediate opera- 
tion.! Bland-Sutton asserts that to operate 
for acute cholecystitis and not remove the 
gallbladder is as reprehensible as operating 
for gangrenous appendicitis and not re- 
moving the appendix.? Symonds was of 
the opinion that urgent operation was 
never called for.* Moynihan waits when 
possible until the interval and then re- 
moves the gallbladder.‘ 


* From the Surgical Service of the Hazleton State Hospital, Hazleton, Pennsylvania. 
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In France the Lyons school, led by 
Leriche and Cotte, insist that this disease 
be treated by immediate cholecystectomy. 
The subject was discussed at two sessions 
of the Lyons Surgical society in 1923.° 
It appears from this discussion that the 
conduct which then prevailed in France 
was to practice a minimum of intervention 
during the acute attack. In case of emer- 
gency a cholecystostomy was performed to 
be followed by asecondary cholecystectomy. 
A few years later the pendulum swung 
to the other extreme and the tendencies in 
France were in favor of an intervention 
without delay in the course of a serious 
attack of acute cholecystitis.© However, 
the nature of the intervention was still the 
subject of active discussion. Lecene felt 
that cholecystectomy has undeniable ad- 
vantages but, because it may be dangerous, 
was content to practice cholecystostomy 
under local anesthesia in many cases.’ 
Pauchet recommended drainage in the 
acute stage to be followed, after disappear- 
ance of infection, by removal of the 
organ.’ Cuneo took the position which 
seemed to be fairly common among French 
writers, that if the whole gallbladder wall 
is involved in the inflammatory process 
(pancholecystitis of Lecene) drainage alone 
is not enough to stay the process of the 
acute disease. Gaudin was impressed by 
the results of immediate cholecystectomy 
and believed that the subserous removal 
during the acute stage presents no notable 
difficulties for any operator, however lack- 
Ing In experience he may be.'® Savariaud 
held that both operations have their 
indications but he also practiced chole- 
cystoenterostomy in certain cases.!! 

Most German surgeons appeared to favor 
deferring operation until the interval ex- 
cept in the face of progressive phenomena 
in the acute attack; and then operation 
is indicated.!2 In March, 1927, Duhrssen 
stated that this was the practice at the 
Berlin Charite where operation is_per- 
formed eight days after the disappearance 
of the last acute symptoms; perforation, 
icterus with grave infection and involve- 
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ment of the peritoneum being absolute 
indications for interference during the 
attack.'® In 1924, the Medizinische Klinik 
published the results of a questionnaire 
covering the subject, which had been sub- 
mitted to the leaders of German surgery. 
While the majority of the surgeons pre- 
ferred postponing operation until the acute 
stage had passed, practically all of them 
operate if the symptoms are unusually 
severe.!! This appears to be the position 
of Enderlen, Kuttmer, Kappis, Schmieden, 
Perthes, Anschnetz, Laewen and Koerte. 
Kirschner is the chief German protagonist 
of early cholecystectomy." 

American surgeons are also divided in 
their views on this subject. Haggard 
claimed that the rarity with which patients 
ever die from an acute choleystitis when 
ieft alone should compel us to avoid opera- 
tion in the acute stage, which is notoriously 
dangerous.!® McGuire believes there is no 
general rule to guide one in these cases and, 
unless the condition be attended by symp- 
toms which cause alarm, is in favor of 
waiting until the acute process subsides.” 
Deaver wrote that when possible the opera- 
tion should be deferred until subsidence of 
the acute attack but if interference be 
demanded cholecystectomy be performed. 
Lyons and Judd wrote in 1923 that if the 
condition is acute it is better to wait until 
the attack subsides before operation." 
Behrend taught that one should not oper- 
ate for empyema of the gallbladder until 
the temperature has been normal for 
several days and the gallbladder is freely 
palpable without pain.”? Lewis, Mueller, 
Archibald and Richardson, in 1928, were 
of the opinion that it is better to let the 
process quiet down and then operate 
rather than operate in the acute phase 
unless an alarming increase in symptoms 
forced the surgeon’s hand.?!~*4 

Judd and Philip later adhered to the 
plan of early operation, except in certain 
cases in which operation should be deferred 
for a long time. They also wrote that there 
can be no certain plan for dealing with 
this disease.” Stone contends that early 
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operation is advisable in all cases.2° Smith 
believes that urgent operation should not 
be performed without urgent indication.” 
Eliason and North believe that early opera- 
tion in the course of an attack will reduce 
both mortality and morbidity.” 

The etiology of acute cholecystitis is 
not only interesting but the etiological 
factors involved are also varied and many. 
It rarely develops alone. It develops in a 
non-calculous form as a complication of 
certain general infections such as typhoid 
fever, paratyphoid fever or influenza. 
It may result from infection of the gall- 
bladder by a number of organisms, the 
relative importance and method of entry 
of which has been largely studied and upon 
which points general agreement does not 
exist. This non-calculous type of acute 
cholecystitis is extremely rare”? and may 
occur both in children and adults. 

Acute typhoidal cholecystitis occurs dur- 
ing the course of typhoid or paratyphoid 
fever in about 1 per cent of cases. It may be 
encountered in typhoid carriers who may 
or may not have had typhoid fever clini- 
cally. Apparently the Bacillus typhosus has 
a specific affinity for the biliary tract and 
may persist in this situation when no trace 
of it can be found elsewhere in the body. 
In a high percentage of cases it can be 
cultured from the wall of the gallbladder 
itself or from its contents.*! Not infre- 
quently other organisms such as the colon 
bacillus are alone responsible for the 
attack.*? 

More frequently acute cholecystitis is a 
part of a general cholangitis or results from 
the trauma produced by gallstones.** The 
attack is usually precipitated by bacteria 
dormant in the organ which is rendered 
more liable to acute inflammation by cer- 
tain predisposing factors. The production 
of stasis by chronic disease of the walls, 
the irritation of the mucosa by stones or 
foreign bodies and the obstruction and 
consequent retention of bile in an infected 
organ by the passage of stones in the cystic 
duct or impaction of a stone in Hartmann’s 
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pouch all serve to reduce the resistance of 
the tissues of the wall to infection. 

One other specific form of acute chole- 
cystitic disease should be mentioned al- 
though its existence as a pathological lesion 
in the human is not yet proved. Experi- 
mentally Mann has produced typical acute 
hemorrhagic cholecystitis by the intra- 
venous injection of Dakin’s solution.* 
Wakeman has likewise succeeded by the 
injection of chemical irritants into the gall- 
bladders of dogs.** These lesions apparently 
heal spontaneously leaving no trace of 
their former presence. Although the sig- 
nificance of this chemical or toxic chole- 
cystitis is not well understood, it is well to 
bear in mind that chemical disturbances 
of the blood may be responsible for certain 
forms of acute or chronic cholecystic 
disease. 

Acute cholecystitis admits of several 
degrees of severity generally known as 
catarrhal, suppurative and gangrenous. 
These pathological changes are so fre- 
quently blended or associated with diseases 
of the liver, pancreas or appendix that the 
classical types may be confusing. 

In its mildest forms there may be no 
visible changes in the gallbladder beyond 
a little swelling of the mucosa which micro- 
scopically shows lymphocytic and leucocy- 
tic infiltration of varying degree. Later, this 
extends throughout the wall which becomes 
edematous, soft and congested. The serosa 
exhibits a network of vessels, loses its sheen 
and readily adheres to surrounding struc- 
tures. The mucous membrane is congested, 
covered with sticky mucus and may show 
small ulcerations. Serous, fibrinous, or 
bloody exudate alters the color of the bile 
correspondingly and renders the organ 
tense and distended.* 

Progression of the disease process shows 
replacement of the contents with bile or 
blood stained pus; suppurative cholecysti- 
tis. Finally, the mucous membrane becomes 
shaggy and necrotic and in places is shed 
entirely, leaving granulating areas or dark 
red, greenish or blackened patches of 
gangrene penetrating to the serosal sur- 
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face. These areas of impending perforation 
are more common near the fundus and are 
associated with the pressure of stones or 
other factors interfering with the nutrition 
of the walls. In the most severe cases, 
particularly if the cystic artery be occluded, 
gangrene of the entire wall ensues and 
perforation results. Localization of the 
process with abscess formation is the rule. 
Generalized peritonitis following perfora- 
tion of the gallbladder is of low incidence. 

The natural course of acute cholecystitis 
is subsidence without perforation leaving 
the gallbladder adherent to adjacent vis- 
cera or omentum but with chronic infection 
firmly established in its walls. Occasionally, 
impaction of a stone in the cystic duct ts 
followed by absorption of the inflammatory 
products and hydrops of the vesicle. Alter- 
natively, acute catarrhal or suppurative 
cholecystitis may be followed by empyema. 
Fistulas of all types may result from per- 
foration into adjacent viscera.** 

Acute hepatitis, or, generalized non- 
suppurative infection of the liver is fre- 
quently observed in connection with acute 
cholecystitis. The liver is swollen, edema- 
tous and on microscopic section shows 
diffuse lymphocytic and leucocytic infiltra- 
tion of the portal spaces. Evidences of 
infection in the gallbladder may not be 
pronounced and, as Graham, Peterman, 
D. P. D. Wilkie, Moynihan and others 
have pointed out, may indicate that the 
disease is primary in the liver and second- 
ary in the gallbladder.* 

In reading the recent literature one is 
struck by the probability that the various 
authors have different concepts as to which 
cases should justly fall into the classifica- 
tion of acute cholecystitis. Therefore, at 
this point, a definition of what cases are to 
be considered as such will be offered. In this 
series only those patients who presented 
on admission, fever, leucocytosis and pain, 
tenderness and rigidity over the gallbladder 
area will be considered as acute. The gross 
pathological specimen at the time of opera- 
tion is taken as the final criterion as to 
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whether or not the case was to be included 
in this study. 

As stated above, the treatment of acute 
cholecystitis is a controversial subject at 
present. There are many advocates of 
immediate operation and of delayed opera- 
tion. It is important to decide whether 
patients afflicted with this disease do better 
with immediate operation or delayed opera- 
tion. It is also a matter of interest to the 
surgeon to know what percentage of cases 
of acute cholecystitis fail to subside under 
conservative management. Is there any 
method of predicting in which cases the 
process will not subside and in which it 
will? If emergency surgery is thought 
necessary, what procedure should be car- 
ried out? 

Those who adhere to the conservative 
policy maintain that early in the disease 
the infection is not limited to the gall- 
bladder and that manipulation incident 
upon operation may result in spreading the 
infection, thus producing general ab- 
dominal sepsis. The gallbladder is so situ- 
ated that it is well protected by omentum, 
colon, liver and peritoneum. During the 
waiting period protective adhesions are 
formed and the infection becomes limited 
to the gallbladder. Perforation of the gall- 
bladder is infrequent and when it does 
occur it is usually late in the course of the 
disease when the protective adhesions will 
limit the spread of infection. They contend 
that existing infection increases the danger 
of operation during the attack period. ** 

However, these same proponents of the 
conservative management of this condition 
admit that the “watchful waiting” policy 
can by no means be adopted as an invari- 
able rule. Each case must be considered 
individually and at the end of each twelve- 
hour period of observation the question of 
further policy decided upon. If there be 
evidence of progression of infection as 
shown by increasing fever, leucocyte count, 
pulse rate, increase in size of the tender 
area together with muscle spasm operation 
should be performed without further delay. 
Gangrene of the gallbladder demands im- 
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mediate operation. Its diagnosis is difficult 
but its existence should be suspected when 
all the usual signs of acute cholecystitis are 
exaggerated and rapid progression occurs 
during a short period of observation. 

It was mentioned previously that only 
those patients who presented on admission 
fever, leucocytosis and pain, tenderness 
and rigidity in the gallbladder area will 
be considered in this series. These symp- 
toms and signs must have been confirmed 
by pathological findings at operation before 
the diagnosis is considered complete. 

One hundred twenty-three such patients 
have come to operation at this hospital in 
the past decade. Each case fulfilled the 
clinical and pathological requirements in 
order to be included in this study. Cases 
which were clinically acute cholecystitis 
but who were discharged without operation 
for one reason or another are not included. 
There were no patients who were clinically 
acute cholecystitis who died without opera- 
tion having been performed. 

Of the total of one hundred twenty-three 
cases there were ninety-eight females and 
twenty-five males. The different ages of the 
patients varied from twenty-one to seventy 
years, the average age being 46.5 years. 

The outstanding and most bitterly com- 
plained of symptom was pain. Pain was 
present in one hundred fifteen or 93.4 per 
cent of the patients. Tenderness led the list 
of the signs and was present in one hundred 
eighteen of the patients. Rigidity over the 
gallbladder area was present in ninety-eight 
of the patients. Thus, as in acute appendi- 
citis, acute cholecystitis presents pain, 
tenderness and rigidity, although different 
in location, as the most typical clinical 
picture. A palpable mass was present in 
the gallbladder area in forty-one patients. 
The admission temperature ranged from 
99.2°F. to 104.2°F, the average for the 
whole series being 100.8°F. The average 
leucocyte count was 12.275 white blood 
cells per cu. mm. 

For purposes of study and analysis the 
series of cases will first be divided into 
groups depending on the duration of symp- 
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toms, according to the history, prior to 
operation. Thus, the entire series may be 
divided into the following groups: 


Number of 


Cases 


Interval between Onset of 


Grou 
— Symptoms and Operation 


within 48 hours 
48-72 hours 

72-96 hours 

96-120 hours 

120 hours to 7 days 
8 to 10 days 


When classified in the above manner the 
table offers one a bird’s eye view of all 
cases of acute cholecystitis that came to 
operation in this hospital in the past 
decade. Because this paper is a comparative 
study of the mortality rate in acute 
cholecystitis after immediate and delayed 
operation the cases have been arranged 
in groups according to the number of hours 
after onset of symptoms operation was 
performed. The cases in each group are 
arranged according to clinical data, oper- 
ative procedure, pathological changes found 
in the gallbladder, postoperative course 
and mortality. An analysis of the Table 
will show how the mortality rate has varied 
from interval group to interval group. 

All patients received essentially the same 
preoperative treatment: morphine hypo- 
dermically, ice cap to the abdomen, and 
parenteral infusions of glucose solutions to 
combat dehydration and fortify the liver. 
The amount of preoperative treatment 
depended, of course, upon the interval 
between admission and operation. 

The postoperative management of all 
patients was also similar in kind: morphine 
for pain and glucose solutions to maintain 
water balance and to supply sugar to the 
liver. 

In all six groups the average ages ranged 
from forty-two to fifty years, the individual 
ages of all cases in the series varying from 
twenty-one to seventy years. Obviously, 
with such a wide span between the extremes 
in age in the whole series, the average age 


I 

Il 17 

Ill 20 

IV 24 

23 

Vi 17 


American Journal of Surgery 


224 


in each interval group would hold no clue 
as to the optimum time to operate in each 
individual case. In general, however, it is 
true, as in other branches of surgery, the 
risk of operation in acute cholecystitis Is 
increased in the upper age groups for the 
same reasons the risk is increased in other 
branches of surgery. 

The average temperature readings show 
elevations in all six groups but in the last 
three groups the elevations are notalarm- 
ing. It is in the first three groups that the 
mortality rates are the highest. In each of 
the first three groups the greatest number 
of pathological changes are not gangrene of 
the gallbladder (the most serious form 
of inflammation prior to perforation) but 
are catarrhal and suppurative inflamma- 
tions. In view of this, it may be that the 
more marked increase in temperature is 
not caused by the severity of inflammation 
in the gallbladder but by some degree of 
so-called “‘liver shock” incident upon the 
onset of acute inflammation. Dehydration 
may be ruled out as a cause of fever be- 
cause, preoperatively, measures were taken 
to overcome dehydration by the parenteral 
infusions of glucose solutions. In all in- 
stances in which death resulted hyper- 
thermia and gradually deepening coma 
composed part of the picture. Indeed, the 
clinical picture resembled that syndrome 
which is now being described as “‘liver 
shock.” It is quite permissible to philoso- 
phize a bit and reason that in these fatal 
cases a liver already damaged by the onset 
of inflammation and not given an oppor- 
tunity to recover from the initial insult was 
not able to bear the added burden of opera- 
tion and failed, the patient succumbing to 
“liver shock” or “‘liver failure.” 

The average leucocyte count varies from 
group to group. If one considers the normal 
count to be 5,000 to 10,000 white blood 
cells per cu. mm. the average count is 
elevated in all groups. The average count 
is more markedly elevated in the first four 
groups but in no group is it remarkably 
high. Considered from the standpoint of 
“average count” no clue is found as to 
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when to operate. However, one certainly 
must be influenced by individually high 
counts in each particular case especially if 
successive counts show increasing numbers 
of white cells in conjunction with increase 
in severity of symptoms and signs. This 
would indicate the pathological condition 
is progressing and perforation of the gall- 
bladder with resultant complications Is im- 
minent or at least threatened. 

In the earlier part of the past decade it 
was the policy in this hospital to operate 
upon all patients with acute cholecystitis 
after a short period of preoperative treat- 
ment. The operation usually performed was 
cholecystostomy. Cholecystostomy is a less 
radical and more easily borne operation, 
than cholecystectomy but, even with this 
almost definite routine, the mortality rate 
was so discouraging that fewer and fewer 
patients were operated upon immediately 
and the operation of choice was considered 
to be cholecystectomy. 

With past experience in mind all patients 
are treated expectantly and surgery is not 
advised unless the patient does not respond 
to treatment or the condition has clinically 
subsided. With this policy our mortality 
rate has been reduced from 13.6 per cent 
in Group | to zero in the last two Groups. 
Of course, there have been patients who 
were treated expectantly and failed to 
respond to treatment. These patients were 
then subjected to emergency surgery. In 
view of the lowered mortality rate it would 
appear that more prolonged preoperative 
treatment is a factor in reducing the death 
rate. Cholecystostomy is now used only 
in old individuals whose condition is such 
that a more extensive operation procedure 
is contraindicated on the basis of age and 
debility alone. 

In contrast, the number of cholecystos- 
tomies performed in Group 1 is only two 
more than the number of cholecystectomies 
performed in the last group. But the last 
group yielded a mortality of zero while the 
mortality in Group 1 was 13.6 per cent 
(one of the deaths in Group I was a patient 
upon whom a cholecystectomy was done). 
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This would seem to indicate that the more 
radical procedure is better borne by the 
patient after a period of delay than the less 
radical operation performed immediately. 
Because of the comparative figures as 
depicted in the Table and because of the 
type of operation performed and the inter- 
val in which it was performed, we believe 
that cholecystectomy after a period of pre- 
operative treatment is the procedure of 
choice. At the same time, however, a careful 
watch is maintained and if the patient does 
not respond to treatment we do not hesitate 
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and symptoms are concerned. Perforation 
of the gallbladder with cholecystic abscess 
is also known to undergo retrogressive 
changes in which the abscess becomes bet- 
ter walled off and more chronic in nature 
with disappearance of clinical manifesta- 
tions of disease.44 Some authors include 
only cases of gangrene and perforation as 
“irreversible pathology” while others in- 
clude the more virulent cases of acute 
cholecystitis. However, even if all these 
manifestations are considered as “‘irrevers- 
ible” they do subside clinically and thus 


to intervene. the term “irreversible pathology” does not 
Group 1 Group 11 | — ut | Group tv | Groupv | Group vi 
| | 
eee errr 22 | 17 | 23 17 
Average temperature............... 1O1°F. | 100. 6°F. 99. | 99. F. 99.2°F. | 99°F 
Average leucocyte count............ 12,500 | 14,500 13,000 ae. 12,500 | 11,000 | 10,250 
| Per | er | Per" | er | | Per | | Per 
| No Cent | °| Cent | Ne Cent ie Cent | No. | Cent | Cent 
| 
| 
Operative Procedure | | | | | | 
Cholecystostomy.................| 19 | 86.4 | 13 | 76.5 | 30 8. o | o 
Cholecystectomy. 13.6] 4] 23.5 | 14] 70 21 | 87.5 | 22 | 95.7 | 17 |100 
Simple drainage.................., 0] o | o| o o| o I 4.2 1} 4.3 | | 
Pathological Changes | | | | 
Acute catarrhal.................. 13 | 59.1 8147 |10] 40 I | 4.2 o | o| o 
Acute euppurative................|.@] 27.3 | 3117-71 4 20 4 | 16.7 I 4 | 17.6 
Acute gangrenous................ 3 13.6] 5 | 29.4 5 i) @1 | 
Empyema....................., o | 1| 5.9] 26 | 16 | 62.5] 13] 56.5] 1] 5.0 
| Oo o| o | o a2} 41 39% | 8 47.1 
Perforation with abscess formation...) 0 | o | o 
Perforation with generalized peritonitis o | I 4.2 | | 
Subacute or chronic...........4..... o o | 4 | 17.4 | 5 29.4 
11 | 50 10 | 58.8 | 16 | 80 | 20 | 83.3 | 21 | 15 | 88.2 
7 | 4 20 4 | 16.7 | 2 8.7 | 2 | 11.8 
3 | 13.6 | 2 | 11.8 | I 5 I | o/ o | 


The pathological changes encountered 
at operation varied from the relatively mild 
acute catarrhal cholecystitis to perforation 
of the gallbladder with cholecystic abscess 
or generalized peritonitis. At operation It Is 
usually impossible to tell whether the 
inflammatory process is advancing or sub- 
siding. Yet, there is ample clinical evidence 
to the effect that the conditions of simple 
acute cholecystitis, empyema and hydrops 
do subside spontaneously as far as signs 


necessarily mean that the disease is a 
progressively fatal one. 

All sorts of pathological pictures, from 
the most mild to the most severe, were 
found. Prescinding from the virulence of 
the offending organism the determining 
factor in the degree of severity of the 
inflammation appeared to.be the impaction 
of a stone in the cystic duct and resultant 
changes in circulation and drainage of the 
gallbladder. Thus, if the pressure were 
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exerted against the cystic artery and vein, 
the process would tend to proceed to gan- 
grene and perforation. On the other hand, 
if circulation were good but drainage of 
the gallbladder shut off by occlusion of the 
cystic duct empyema and hydrops would 
result. 

In the past it has been a dictum that 
perforation of the gallbladder is among 
the rarities of surgical practise. Recent 
writings do not bear out this contention 
but would indicate that this complication 
is more frequently encountered than for- 
merly believed.*:***’ In this series there 
were two cases of perforation (1.62 per 

cent). One was a perforation with general- 

ized peritonitis occurring in Group Iv. 
The other was a perforation with abscess 
formation occurring in Group v. The inci- 
dence of perforation is not small enough 
to be considered a rarity but it is not as 
great as contemporary writers have dis- 
cussed.* Kunath reports an incidence 
of 22 per cent perforations, 3.9 per cent 
being into the general peritoreal cavity.‘4 
The possibility of perforation never should 
be minimized and it is for this reason that 
a patient treated expectantly should be 
examined at frequent intervals. 

There were ten patients with acute 
gangrenous cholecystitis who came to 
operation. It may be quite likely that the 
pathological process would have progressed 
to perforation were not the organ removed 
at this stage. A clinical diagnosis of gan- 
grene of the gallbladder is considered an 
urgent indication for operative intervention. 

In the entire series there were only nine 
cases, or 7.3 per cent, which had subsided 
sufficiently to warrant the diagnosis of 
subacute or chronic cholecystitis. This 
attests to the fact that the clinical signs 
presented do not always parallel the 
pathological picture presented by the gall- 
bladder itself. 

It is interesting to note that in Groups 
Ill, Iv, v and vi only two cases were 
gangrenous while forty-two, or half the 
cases in these groups, were diagnosed as 
empyema of the gallbladder. This would 
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indicate, in view of the low mortality rate 
of these groups, that so-called empyema 
of the gallbladder is a relatively innocuous 
condition. Indeed, a number of writers 
have emphasized the point that cultures 
of pus from empyema are often sterile.°°*! 
Andrews, in a recent article expresses doubt 
as to the existence of true empyema, 
believing that the pus is simply precipitated 
calcium or cholesterol. 

Roughly speaking, patients run a smooth 
or stormy postoperative course. In the 
first Group eleven, or 50 per cent, of the 
patients had a stormy postoperative course 
as against two or 11.8 per cent, of the 
patients in the last Group. Between 
these two were varying degrees of response 
to operation. The Group in which the post- 
operative response was most satisfactory 
is Group v in which only 8.7 per cent of 
the patients ran a stormy postoperative 
course. 

This thesis being a comparative study 
of the mortality rate in acute cholecystitis 
after the immediate and delayed opera- 
tions, the all important question to decide 
is under which mode of treatment is the 
operative mortality lower. But, before 
deciding this, it must be determined what 
is meant by “immediate” and “‘delayed”’ 
operations. 

The cases studied are divided into groups 
according to the time elapsing between the 
onset of symptoms and operation, not 
according to the time elapsing between 
admission to the hospital and operation. 
Thus, the terms “‘immediate” and ‘“‘de- 
layed” would seem to apply to the interval 
between onset of symptoms and operation. 
However, the terms are modified by the 
fact that a number of the cases did not 
come under our observation until the 
disease process had been present for several 
days. Therefore, to do away with ambiguity 
and obscurity on this point, seventy-two 
hours has been chosen as the dividing line 
between immediate and delayed operations. 
All patients operated upon within seventy- 
two hours after the onset of symptoms are 
considered to have had immediate opera- 
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tion, and those operated upon after 
seventy-two hours to have had delayed 
surgery. 

The mortality figure for the entire series 
of cases was 5.69 per cent, a figure which 
compares favorably with other statistics 
in the literature.*?°3°4 A perusal of the 
Table will reveal the mortality figure for 
each of the individual Groups. It has been 
our experience that the highest mortality 
figure falls in Group 1. The next highest 
falls in Group u. After that there is a 
sharp drop, the mortality rate of Group 111 
being half that of Group 11. In Group tv 
there is a slight drop in mortality from 
Group 111. Groups v and vi were free of 
any mortality. 

Although the mortality figure of the 
entire series is 5.69 per cent, a glance at 
the Table will show that the greatest 
number of deaths occurred in the first 
two Groups; 12.7 per cent of the entire 
number of patients in these two groups 
succumbed after operation. These com- 
prised five-sevenths of the total number of 
deaths in the whole series. Of the remaining 
eighty-four patients only two, or 2.38 per 
cent, died. Thus, if seventy-two hours be 
taken as the line of demarcation between 
the immediate and delayed operations our 
mortality rate has been greatly reduced by 
employing the delayed method. 

Contemporary writers differ in their 
mortality rates. Smith, influenced by his 
experience at St. Luke’s Hospital in New 
York, believes that immediate operation 
should not be done without urgent indica- 
tion and, if the course is favorable under 
observation it is wiser to wait for subsi- 
dence of symptoms.‘! Heuer recommends 
early operation, giving his mortality inci- 
dence as 2.1 per cent unless perforation 
has occurred prior to operation in which 
case It was 12.5 per cent. Taylor places 
the operative mortality at 5 per cent if 
operation is done during the first four days 
of the attack and at 24 per cent thereafter. 
He adds that no case is so urgent that 
preoperative administration of glucose can 
be neglected.*® 
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Because of this reduction in mortality 
rate it is now the policy of this hospital to 
treat acute cholecystitis expectantly. The 
policy is a flexible one, however, inasmuch 
as, if there be progression of symptoms and 
signs, treatment is interrupted and opera- 
tion, preferably cholecystectomy, _per- 
formed. Under this plan each case is really 
individualized. We prefer the delayed 
operation but at times will operate imme- 
diately or during the period of observation 
if we believe there is danger of perforation 


of the gallbladder. 


SUMMARY 


1. The treatment of acute cholecystitis 
has been the subject of much controversy 
in the past and general agreement on the 
subject is still lacking. 

2. A review of the literature is presented. 

3. The etiological factors concerned and 
the pathology of the disease are discussed. 

4. A series of one hundred twenty-three 
patients operated upon at the Hazleton 
State Hospital is offered for analysis in 
Table form. 

5. The Table is analyzed from all 
aspects. 

6. The incidence of stormy postopera- 
tive courses is lower after delayed operation. 

7. The mortality rate after delayed 
operation is 2.3 per cent as compared to 
12.7 per cent after immediate operation. 


CONCLUSIONS 


1. Delayed operation is the method of 
choice in the treatment of acute chole- 
cystitis. 

2. Cholecystectomy is the operation of 
choice. 

3. Each case must be individualized, 
however, and operation undertaken if 
perforation of the gallbladder appears 
imminent. 
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contiguous structures frequently lim- 

its the success of operative procedures 
upon tendons and joints, a technic or sub- 
stance which would minimize these ad- 
hesions is very desirable. McKeever! has 
recently reported a method of using cello- 
phane sheets as an interposition membrane 
after synovectomy of the knee. These were 
cut to pattern and placed in the supra- 
patellar pouch and served to prevent the 
obliteration of the pouch which commonly 
follows synovectomy and which limits 
motion in the joint postoperatively. Mc- 
Keever? has since demonstrated, in an 
unpublished large series of cases, that 
cellophane is inert in the tissues and can 
be allowed to remain in place indefinitely. 
Thus it would appear to lend itself to a 
great many uses. The three cases presented 
in this paper are further evidence that this 
material is of value in retaining full motion 
postoperatively by separating raw surfaces 
which would otherwise become fused by 
fibrous tissue. The cases represent three 
entirely different situations in which cello- 
phane may be used to advantage. In none 
of these patients was there any clinical 
evidence of departure from normal wound 
healing. There was no induration or other 
indication of tissue reaction to foreign 
material. Silk was used as the suture 
material in two cases, fine catgut in the 
other. 

The only cellophane readily available to 
us was that in which cigarette packages 
are wrapped. This was sterilized by boiling 
and it was found that the waterproofing 
material with which it had been treated 
was easily wiped off after boiling. 

Cellophane of this grade is quite easily 
torn and hard to handle or to suture. 
This is not a serious problem, however, as 
a piece cut to the proper size and shape will 
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remain in place when lightly sutured or 
even without suturing. 


CASE REPORTS 


Case 1. A nineteen-year-old white soldier 
was admitted August 9, 1943, because of pain, 
swelling, and limitation of motion in the meta- 
carpophalangeal joint of the right index finger. 
He gave a history of a laceration of the dorsum 
of the joint caused by a bayonet on June 5, 
1943. The wound had been sutured promptly. 
For the next two months he had had a non- 
suppurative inflammation which had _ been 
treated by hot compresses in hospitals in the 
maneuver area. On examination there was a 
healed scar over the dorsal aspect of the joint 
and a tender, fluctuant swelling of the region 
with slight skin redness. The scar was adherent 
and active extension beyond 45 degrees of 
flexion of the finger was impossible. Flexion 
was also markedly restricted due to the scar. 

Three days after admission a repair of the 
lacerated tendon was undertaken. The scar 
was excised and the incision enlarged. It was 
found that the wound had extended into the 
joint and the synovium had not healed, 
the free communication of the joint with the 
subcutaneous tissues and a severe synovitis 
accounted for the fluctuant swelling. The ten- 
don had been severed and was imbedded in 
unhealthy appearing granulation tissue. The 
joint was irrigated, a small amount of sulfa- 
nilamide powder instilled, and the synovium 
closed with fine chromic catgut. The tendon 
ends were freed, freshened, and sutured with 
medium silk. A square of cellophane, measuring 
1 inch by 34 inch, was placed between the 
sutured tendon and the joint and the wound 
was closed. 

Three weeks after operation the splint was 
removed and active motion begun. Two weeks 
later the soldier was returned to duty with 
complete range of active motion and a normal 
appearance of the joint. 

Case 11. A twenty-four-year-old white sol- 
dier was admitted June 22, 1943, because of 
chronic pain, swelling, and marked limitation 
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of motion in the right elbow. Four weeks 
earlier his elbow had been forced into hyper- 
extension when his arm was caught between 
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cellophane, 6 by 12 cm., was cut to fit the raw 


area and was sutured into the wound so that 
it completely separated the replaced triceps 


Fic. 1. Photograph showing range of flexion four months after exci- 
sion of calcified mass from triceps tendon and interposing a sheet 
of cellophane between it and the humerus. 


a horse and a gate post. There had been no 
dislocation or fracture. Examination on ad- 
mission revealed a post-traumatic stiff elbow 
with moderate swelling, induration especially 
in the antecubital fossa, and motion limited to 
a range between 95 degrees and 120 degrees. 
The x-ray showed a small amount of periosteal 
new bone formation adjacent to both condyles 
of the humerus. After five weeks of treatment, 
including active physiotherapy and one ex- 
amination and manipulation under anesthesia, 
the motion had improved very little and the 
range was now from go degrees to 135 degrees. 
Subsequent x-ray showed a large increase in 
the calcification all about the elbow, greatest 
in the region of the triceps tendon and the 
medial condyle. 

On September 2, 1943, a plastic operation 
was performed designed to correct the soldier’s 
greatest disability which was his limitation of 
flexion. A long posterolateral incision was made 
in the skin, and the triceps tendon and muscle 
incised in a triangular flap and turned back 
exposing the elbow joint and the humeral 
shaft. Large masses of calcified tissue were 
encountered on the undersurface of the tendon 
and in the olecranon fossa and these were com- 
pletely excised including the periosteum. No 
calcified tissue was left behind. The total mass 
measured 5 by 2 by 2 cm. A large piece of 


tendon from the underlying tissue and the 
humerus. The triceps tendon was then sutured 
back into place after lengthening it about one 
inch by closing the apex of the triangle for this 
distance. Silk was used throughout the opera- 
tion. The forearm was held in hyperflexion for 
one week and physiotherapy was then resumed. 
The soldier was returned to duty six weeks 
after the operation very well pleased with his 
result. There was no swelling or tenderness 
and at no time was there any departure from 
normal wound healing. The range of motion 
upon discharge from the hospital was from 45 
degrees flexion to 135 degrees extension. Re- 
examination two months later showed normal 
strength in the arm and motion from 40 
degrees to 145 degrees. Motion at the end of 
four months was approximately the same. 
Case ui. A twenty-year-old white soldier 
was admitted June 20, 1943, with simple 
fractures in the proximal half of the left radius 
and ulna. An attempt at closed reduction was 
unsuccessful, so on July 1, 1943, an open 
reduction was done and both bones were 
plated with small stainless steel plates and 
screws. The bones united in the normal period 
of time, but in spite of their normal anatomical 
position, as demonstrated by x-ray after 
Operation, a synostosis had developed between 
the two bones. On September 9, 1943, through 
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a new incision, the synostosis was exposed and 
removed, and a rectangular piece of cellophane, 
approximately 2 inches by 114 inches in size, 
was placed around the ulnar side of the radius 
before closing the wound. The cellophane 
seemed desirable in this case because the 
excision of the synostosis left a defect in the 
region of the interosseus septum which would 
be expected to fill in with an organized blood 
clot which might recalcify. Active motion was 
resumed after one week, and the soldier was 
returned to duty one month later with an 
approximately normal range of supination and 
pronation. 


COMMENTS 


The principal reason for presenting these 
cases is to add additional proof of the value 
of cellophane as an interposition membrane 
and to demonstrate the wide variety of 
uses to which it lends itself. Based upon 
another author’s very extensive experience 
with cellophane it appears to be entirely 
harmless and it is to be hoped that its use 
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in orthopedic surgery will continue to be 
expanded. 


SUMMARY 


Three cases are reported in which cello- 
phane was used as an interposition mem- 
brane with excellent results in each case. 

2. In the first case there was an adherent 
extensor tendon of the index finger which 
was dissected free and prevented from 
re-adhering by means of the cellophane. 

3. In the second case an adherent triceps 
muscle at the elbow was kept free post- 
operatively with a piece of cellophane. 

4. In the third case cellophane was 
placed between the radius and ulna to 
prevent a recurrence after removing a 
radio-ulnar synotosis. 
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SULFATHIAZOLE-CODLIVER OIL OINTMENT IN THE 


POSTOPERATIVE CARE OF THE SEPTIC HAND 


Captain Davip Brezin 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


HERE is considerable postoperative 
morbidity in the treatment of the 
septic hand with the usual methods. 
Soft tissue or joint contracture Is not an 
infrequent complication. The purpose of 
this communication is to present briefly 
our experience with a new preparation in 
the postoperative care of the septic hand. 
Prophylactic medical care to cuts and 
minor infections of the hand results in a 
significant reduction in the number of 
serious infections. Many serious infections, 
however, do occur, and upon admission to 
the hospital some have progressed to a 
stage dangerous to tendons, to joints and 
to subsequent function. The bacterial 
organisms commonly found in these infec- 
tions are the staphylococci, aerobic and 
anaerobic streptococci. The parts of the 
hand involved include all the spaces classi- 
cally described by Kanavel,! flexor and 
extensor tendons, and the bursae. 
Adherence to accepted preoperative 
treatment is maintained. Hot fomentations, 
soaks and sulfathiazole are used to obtain 
localization of infection and in the treat- 
ment of the attendant lymphangitis and 
lymphadenitis. At the judicious moment, 
the proper and adequate incision and 
drainage in a bloodless field are performed. 
It was previously our practice to pack 
the incised wound lightly with vaseline 
gauze or a flat rubber strip, and then 
apply a voluminous dressing. On return to 
the ward the extremity was elevated on a 
pillow, the dressings wet, and the heat 
maintained by a heat cradle. The moisten- 
ing agent used was either boric acid, 
potassium permanganate, magnesium sul- 
fate or an 0.8 per cent aqueous solution of 
sulfanilamide. Although the results ob- 
tained with the latter solution were supe- 
rior to those obtained with the older agents, 
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the patient was usually confronted with a 
prolonged period of hospitalization. It was 
a problem to determine the point at which 
the wound was sufficiently clean so that 
wet heat could be discontinued. Skin 
maceration in varying degrees was always 
present. When wet heat was discontinued, 
the extremity was placed under a heat 
cradle on a sterile towel, but without 
dressings, and exercise was begun. 

A recent study”? demonstrated the effi- 
cacy of an oimtment consisting of 10 per 
cent sulfathiazole and 10 per cent cod-liver 
oil in a lanolin base, in the treatment of 
pilonidal cyst. These experiences suggested 
that this material might be indicated in 
the postoperative treatment of wounds of 
the infected hand. Consequently, the 
following procedure was evolved and em- 
ployed in fifty cases of severe hand infection. 

At the operating table the ointment was 
introduced directly into the wound. This 
was facilitated by squeezing it through 
a metal ear syringe with tip attached. 
Neither gauze nor rubber was placed as 
drains since the ointment, in effect, kept 
the wound edges separated. An exception 
to this rule was in the fish-hook type of 
incisions of the terminal digital space. 
A fluff of gauze was then smeared with the 
ointment and placed over the incision. 
A few additional pieces of gauze were 
placed over the fluff for reinforcement. 
The hand was bandaged so that the inci- 
sion would gape as much as possible to 
afford certain egress of drainage and 
melted ointment. For example, incisions 
on the sides of the fingers, in the palm, 
or in the thenar space gape most when 
bandaged so that they are maintained in 
flexion. 

The original dressings were left in place 
for forty-eight hours. At this time the 
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dressings were usually sufficiently soiled 
with drainage to warrant change. The same 
type of dressing was reapplied but this 
time loosely bandaged with the hand in 
the position of rest so that passive and 
active motion could be started immedi- 
ately. Hot fomentations were not applied 
and the patient was allowed to be ambula- 
tory. Thereafter, dressings were done as 
found necessary except in those cases in 
which a large necrotic plug, or much tissue 
débris was present. Separation of the 
necrotic from viable tissue was hastened 
by daily soaks in aqueous solution made 
up of 0.5 per cent clorox. This is a stable 
cheap commercial chlorine preparation 
which is satisfactory for this purpose. 


COMMENTS 


Postoperative results obtained by the 
method employed in the present study were 
superior to those obtained when wet dress- 
ings were used. After forty-eight hours the 
wounds were clean and a base of healthy 
pink granulation tissue was _ present. 
Lymphangitis and adenitis abated without 
further specific treatment. Where necrotic 
tissue was present, it was well defined from 
the viable tissue and was not covered with 
a film of foul drainage. In each case move- 
ment was possible without the interference 
of pain. In fact, relief from pain far ex- 
ceeded the relief which incision and drain- 
age alone affords. This may be attributed 
to the soothing and lubricating properties 
of the ointment. These properties likewise 
contributed to the commencement of 
early passive and active exercise. This 
procedure was especially valuable in those 
cases in which tendons and sheaths were 
involved and had been exposed by incision. 
Adhesions about tendons and contractions 
of soft and bony parts were absent. It is 
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suggested that the absence of these com- 
plications was due to the deletion of 
abrasive packing and the early institution 
of motion. 

Granulation and epithelization pro- 
gressed at a rapid rate and complete 
healing occurred in a much shorter time 
than previously. Epithelization is partic- 
ularly important in superficial infections 
in which skin damage is usually in excess 
of the severity of the infection. The 
present observations indicate that the 
method of treatment described has reduced 
postoperative morbidity and complications. 

The economy inherent in this new 
method of treatment is obvious. The 
hospitalization in general is reduced. De- 
mand for postoperative nursing care is at 
a minimum. Dressings and the time used 
in doing them are saved. A rehabilitation 
period in physiotherapy is unnecessary. 
There is an earlier return to duty. 


SUMMARY 


1. An ointment consisting of 10 per cent 
sulfathiazole, 10 per cent cod-liver oil in 
a lanolin base was used in the postoperative 
wounds of the septic hand. The use of post- 
operative fomentations was discarded. 

2. The infection cleared quickly and 
consequently healing was more rapid than 
with previously used methods. , 

3. Soft and hard tissue contracture did 
not complicate these cases. It is suggested 
that the deletion of abrasive packing and 
drains from the wounds and the early insti- 
tution of motion is responsible. 
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DELAYED RUPTURE OF THE EXTENSOR POLLICIS LONGUS 
TENDON FOLLOWING COLLES’S FRACTURE 


Dona.tp E. Cosurn, M.D. 
The Fitch Clinic 
ST. JOHNSBURY, VERMONT 


UPTURE of the extensor pollicis 
longus tendon as a late complica- 
tion of Colles’s fracture is exceed- 

ingly rare. Oppolzer! reported two instances 
of delayed rupture in a series of 800 cases 
of Colles’s fracture, and Moore? encoun- 
tered only three cases in a series of 500 
fractures which were treated at the ortho- 
pedic department of the Royal Victoria 
Infirmary at Newcastle-upon-Tyne. Thus 
the incidence of the complication is roughly 
once in 250 cases. In a review of the litera- 
ture in 1940 Kwedar and Mitchell*® were 
able to find seventy reported cases to which 
they added one for a total of seventy-one. 
The following case brings the total to date 
to seventy-two. 


CASE REPORT 


Miss I. R., age twenty-four, sustained a 
Colles’s fracture of the left wrist approximately 
five months before her present admission. 
Films taken at that time were said to have 
shown the fragments to be impacted and in 
good alignment; therefore, no manipulation 
was carried out and no splint was applied to 
the arm. The arm was carried in a sling for a 
period of two weeks and active motions of the 
hand were advised by her attending physician. 
Following the removal of the sling she had 
almost normal motion of the wrist with little 
or no pain. Motions in the thumb, however, 
were restricted and painful, more so in extreme 
extension. She continued at her work of file 
clerk until three weeks before admission, when 
she began to have pain along the dorsal aspect 
of the wrist which extended down over the 
dorsal aspect of the thumb. She was not con- 
scious of any grating sensation in moving the 
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thumb at this time or any appreciable weak - 
ness in the strength of the thumb. Within two 
days following the onset of the pain, however, 
she suddenly noticed that she was unable fully 
to extend her thumb. She was treated by the 
plant physician with a provisional diagnosis of 
neuritis without improvement for a period of 
two weeks, following which she was admitted 
to this Clinic where a diagnosis was made of 
delayed rupture of the extensor pollicis tendon 
following Colles’s fracture. 

Examination of the left hand showed a 
typical flexion deformity of the left thumb. 
(Fig. 1A and s.) The lateral border of the 
anatomical snuffbox usually formed by the 
extensor pollicis tendon was missing when 
either voluntary or passive attempts were made 
to extend the thumb. Sensation throughout 
the hand and thumb was normal. Faradic 
stimulation over the extensor pollicis longus 
muscle failed to produce extension of the 
thumb. On palpation of the dorsal aspect of the 
wrist joint in the region of the groove usually 
occupied by the extensor pollicis longus tendon 
there was considerable thickening of the sub- 
cutaneous tissue but no definite area of tender- 
ness. Motions at the wrist joint were normal 
and forceful. 

X-ray films (Fig. 3) showed slight forward 
angulation of the lower end of the radius with 
a small elevated rounded lip of bone on its 
dorsal aspect along the site of the previous 
fracture. The articular surfaces of the joint 
were smooth. There was no evidence of any 
abnormal bony prominences. A review of her 
films taken at the time of fracture (Fig. 2) 
showed that the fracture was not a typical 
Colles’s fracture, rather that it was more of the 
reverse Colles’s or so-called Smith type, and 
that there was a definite prominent ridge of 
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bone on the posterior aspect of the proximal 
fragment at the site of fracture. 
Operation was carried out the following day 
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molded plaster splint was applied to the fore- 


arm and hand, supporting the thumb in 
extension. 


B 


Fic. 1. A and B, flexion deformity of thumb at original examination. 


under 1 per cent novocain infiltration anes- 
thesia. A skin incision 3 inches long was made 
over the course of the tendon on the dorsal 
aspect of the wrist. The compartment of the 
extensor pollicis longus tendon was opened. 
The tendon sheath was somewhat thickened 
posteriorly. The distal end of the ruptured 
tendon was located at a distance of approxi- 
mately 114 inches from the proximal end. The 
proximal end was firmly imbedded in a dense 
mass of scar tissue which involved the tendon, 
its sheath and the surrounding tissues in the 
groove on the dorsal surface of the radius at 
the level of the previous fracture. The distal 
end of the tendon was loosely anchored to the 
sheath by thin, flimsy adhesions. Its end was 
somewhat rounded and relatively smooth ex- 
cept on its ventral surface where it appeared 
frayed, suggesting that the dorsal portion of 
the tendon might have ruptured some time 
ago and the ventral part torn fairly recently. 
In view of the extensive inflammatory process 
present in the sheath and the surrounding 
structures at the level of the proximal end of 
the tendon, it was deemed inadvisable to carry 
out any type of primary suture inasmuch as it 
would involve replacing the tendon in a mass 
of scar tissue. Therefore, a tendon transplant 
was carried out using the extensor carpi radialis 
longus tendon. Following a biopsy of the distal 
end of the tendon, the anastomosis was carried 
out with interrupted fine silk sutures with the 
thumb in extreme extension. An anterior 


Her postoperative course was uneventful 
and she was discharged from the hospital on 
the third postoperative day. The splint was 
removed in three weeks at which time extension 
of the thumb could be performed to approxi- 
mately 75 per cent of normal. With slight 
muscle re-education this rapidly increased to 
full normal extension. (Fig. 4.) When examined 
six months following operation, motions and 
strength of the thumb in extension were ap- 
proximately normal. 

Sections of the biopsy from the distal end 
of the tendon showed an extensive inflamma- 
tory reaction characterized by marked perivas- 
cular round celled infiltration with considerable 
fibrosis. The inflammatory process extended in 
a somewhat less degree throughout the central 
portion of the tendon and along its surface. 
The entire section appeared well vascularized 
and the vessels did not appear to be thickened. 


(Fig. 5.) 
COMMENTS 


The rupture of a normal tendon is an 
exceedingly rare occurrence. Both clinical 
and laboratory experience have shown that 
when a tendon is subjected to great strain 
the site of insertion usually gives way to- 
gether with a piece of the periosteum before 
the tendon itself ruptures. When invaded 
by disease, however, rupture of a tendon 
is not uncommon and occurs not infre- 
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quently in infectious tenosynovitis, espe- not occur until on the average from six 
cially of the tuberculous type. Tendon weeks to three months following the injury. 
ruptures following Colles’s fracture, as in Duplay‘ reported the only case of immedi- 


Fic. 2. Films taken at time of fracture. Note forward dis- 
placement of distal radial fragment. 


the case reported, have a much more vague_ ate rupture, while, in contrast, Axhausen® 
etiology, although all of them are usually reported two cases which occurred six and 
associated with a trauma to the lower end seven years, respectively, after the injury. 
of the radius. The trauma may be minimal The part that the time interval plays in 


Fic. 3. Films taken at original examination show fracture 
well healed. Note small ridge of bone on dorsum of 
radius. 


5 and often is not remembered until the the mechanism of rupture is not altogether 
tendon injury occurs. clear; however, it suggests that either a 

One common factor in all cases is that certain length of time is necessary for 
the rupture is usually delayed and does sufficient fibrosis to occur at the site of 
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of the tendon to cause it to rupture, or that 
a prolonged period of mechanical irrita- 
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blood supply are necessary for tendon 


rupture to occur. 
That injury to the tendon and the tendon 


B 


Fic. 4. A and B, appearance of hand six weeks postoperatively; normal extension of 
thumb. 


tion, such as might occur as a result of the 
movement of the tendon over roughened 
bone, is necessary to fray the tendon 
gradually and cause its dissolution. Mc- 
Master,® in his experiments in tendon and 
muscle rupture using rabbit’s tendon, 
found that he was able to secure rupture 
of the tendon only if the tendon had been 
traumatized and then doubly ligated above 
and below the site of injury, completely 
shutting off the blood supply; and then 
rupture did not occur until an average 
period of five weeks had elapsed. In the 
cases in which the tendon was traumatized 
and no interference with the blood supply 
carried out, he was unable to produce a 
rupture at the site of injury even after an 
interval of five weeks. Ligation of the 
sheath, associated with trauma to the 
tendon, did not produce rupture. His work 
seems to indicate that, in the rabbit at 
least, a considerable portion of the blood 
supply to the tendon travels in the tendon 
itself and that the tendon is more or less 
independent of the blood supply from the 
sheath as far as normal repair is concerned. 
It also lends support to the theory that 
both trauma and interference with the 


sheath does occur as the result of Colles’s 
fracture has been shown by the work of 
Kleinschmidt’ who produced experimental 
fractures of the lower radius, similar in 
type to Colles’s fracture, on cadavers and 
was able to demonstrate laceration of the 
sheath and of the tendon of the extensor 
pollicis longus in every instance, while the 
other three tendons on the back of the 
wrist escaped injury. Granted that injury 
to the tendon and its sheath occurs in 
every Colles’s fracture regardless of the 
amount of displacement, it is logical to 
assume that some interference with the 
blood supply to the tendon and its sheath 
might develop over a period of time which 
would gradually lead to rupture of the 
tendon. That this is the proper sequence of 
events is borne out by the operative find- 
ings in the majority of reported cases which 
have shown the groove occupied by the 
tendon to be the seat of a dense inflamma- 
tory reaction characterized by firm adhe- 
sions usually completely surrounding the 
tendon and its sheath. The two ends of the 
ruptured tendon are usually widely sepa- 
rated at distances varying from 5 to 8 cm. 
Microscopic examination of the tendon, as 
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in the case reported, shows an extensive 
inflammatory reaction involving the sheath 
and its tendon characterized by marked 


Fic. 5. Section of distal end of tendon showing 
perivascular round celled infiltration with dense 
strands of fibrous connective tissue extending 
over end of tendon. 


perivascular round celled infiltration with 
a concomitant decrease in the size of the 
vessels. It is unusual to find areas of 
definite necrosis, although one case has 
been reported by Simon? in which so-called 
sterile pus was present at the site of rup- 
ture. Several cases have been reported in 
which small cyst-like accumulations have 
been present in a degenerating tendon bed. 

A majority of the reported cases occur 
in women who are usually in the middle- 
age group. In Axhausen’s® series of ten 
cases, nine of the patients were women. In 
Honigmann’s® series of twenty-four cases, 
sixteen of the patients were women. This 
higher incidence of the disease in women 
lends credence to the vascular etiology of 
the disease. The fact that the blood vessel 
structure in women is more frail and thus 
more susceptible to trauma than in the 
male is well known. Together with this, it 
has been shown that in approximately 5 to 
8 per cent of cadavers there is a definite 
hypogenesis of blood vessels in the nature 
of smaller vessels and a decrease in their 
normal number of branches. Also Weigeldt”” 
has shown that the vascular supply to the 
extensor pollicis longus tendon decreases 
after twenty-five years of age. Thus it can 
be readily seen that a Colles’s fracture in 
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a female over twenty-five years of age who 
might possibly be in that group of indi- 
viduals who have hypogenesis of their 
vascular system, might be readily followed 
by a delayed rupture of the extensor pollicis 
longus tendon. While these requirements 
may seem fairly rigid to apply to any 
clinical condition, the majority of reported 
ceses of delayed rupture of the extensor 
pollicis longus tendon do occur in women 
in the middle-age group following trauma 
to the wrist, usually a Colles’s fracture. 

Of the two factors participating in the 
etiology of the disease, namely, the trauma 
to the tendon and the disturbance of its 
blood supply, it is impossible to give any 
accurate percentage as to which is the more 
important in any individual case. It would 
seem that both must be present to some 
degree. The fact that the rupture is so long 
delayed lends support to the fact that the 
interference to the blood supply is the basic 
etiological factor rather than the mechani- 
cal irritation. 

Moore? has made an interesting observa- 
tion in that in the three cases that he ob- 
served in 500 instances of Colles’s fracture, 
all of them were treated with a non-padded 
plaster cast with immediate active motion 
as recommended by Bohler;!! whereas out 
of the many hundreds of cases treated 
previously with immobilization for seven 
to ten days without Bohler’s technic, no 
cases of rupture had ever occurred. This 
suggests that the use of a non-padded 
plaster cast together with the early active 
motion advised in Bohler’s method of 
treatment might be a factor in aggravating 
the already existing tendon damage. 

The treatment of the condition is surgi- 
cal, the type of repair that is carried out 
being dictated by the condition of the 
tendon found at the time of operation. 
Simple suture is seldom advised inasmuch 
as the tendon must be replaced in an 
inflammatory bed and adhesions of the 
roughened surface of the tendon to the 
adjacent structures is inevitable. Repair 
has been carried out by means of tendon 
graft with moderate success. Best results 
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are obtained, in the opinion of Watson- 
Jones,!? by using a transplant from either 
the extensor carpi radialis longus or brevis. 
This operation is reasonably simple, can 
be quickly carried out, gives a good func- 
tional result and involves only a minimum 
of muscular re-education. 


SUMMARY 


A case of delayed rupture of the extensor 
pollicis longus tendon following Colles’s 
fracture is reported. The disease occurs 
roughly on an average of once in 250 cases, 
usually in women in the middle-aged group 
of from twenty-five to forty years. The 
greater incidence of the disease in women 
is explained on the basis that the blood 
vessel structure in women is more frail and 
thus more susceptible to trauma. 

The cause of the rupture would seem to 
be dependent upon both trauma to the 
tendon and interference with its blood 
supply sustained at the time of fracture. 

The use of an unpadded plaster cast 
together with early active motion, as ad- 
vised in Bohler’s technic, may possibly be 
a contributing etiological factor. 

Good functional and anatomical results 
were obtained in the case reported by 
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operative repair, using a tendon transplant 
from the extensor carpi radialis longus. 
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N 1939, the authors!” reported seven 

cases of multiple primary malignant 

tumors occurring in the rectum or 
sigmoid and other parts of the human 
organism, and three contact growths. 

It is our purpose to present five addi- 
tional cases that have been encountered on 
our service during the ensuing five-year 
period: 


CASE REPORTS 


Case 1. R. F., a white female, aged fifty- 
two, was seen in consultation August 4, 1944. 
She stated that she had been bleeding for 
seven or eight years, but since May there 
occurred a change in the character of the blood. 
Previously the blood was bright red in color, 
sparse In amount and was noted on the stool 
or following an evacuation. On May 3, 1944, 
a hemorrhoidectomy had been performed, but 
shortly thereafter she experienced five or six 
evacuations daily. She had been constipated 
for many years and required laxatives. The 
stools were usually of the constipated type 
except when excess laxatives were resorted to. 
Recently the evacuations consisted of a “‘pink- 
ish liquid” and “gas” which left her with a 
feeling of incompleteness and fullness. The 
first movement each day occurred when she 
first arose in the early morning, but frequently 
she had an incomplete evacuation during the 
night. During the day the patient usually 
passed a fairly well formed stool which was 
accompanied by bright red blood; the sense of 
fullness was relieved temporarily. No weight 
loss was cited. The patient had had a thyroidec- 
tomy fourteen years previously and recently 
had been hospitalized for hypertension. Her 
family history was irrelevant. 

Proctoscopy revealed a_ cauliflower-like 
growth at a distance of 12 cm. involving the 
anterior and lateral phases of the rectosigmoid. 
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The process presented nodularity, ulceration 
and eversion of the edges. Biopsy made of the 
lesion was reported adenocarcinoma of the 
rectum grade 

The patient was hospitalized August 9, 1944, 
and on the fifteenth a one-stage abdomino- 
perineal proctosigmoidectomy without the 
establishment of an abdominal colostomy and 
with preservation of the sphincter muscles was 
performed. Approximately 40 cm. of rectum 
and sigmoid were resected. After completion 
of the operation the specimen was opened and 
it was found to contain an additional lesion. 
Description of the specimen was as follows: 
“Specimen of bowel measures 40 cm. in 
length; 15 cm. from distal end there is a 
large fungoid tumor mass which measures 6 
cm. in diameter. It occupies the major portion 
of the wall circumference. The central portion 
is ulcerated and the base indurated. The tumor 
penetrates the entire thickness of the wall to 
invade the subserosal fat, but no enlarged 
nodes are palpated. Ten cm. above this lesion 
there is a papilloma measuring 1 cm. in diam- 
eter and 4 cm. in length. Sections taken from 
the large tumor mass show it to be adeno- 
carcinoma. Sections taken from the distal 
end of the polypoid growth show it to be 
undergoing papillary proliferation with early 
malignant change. Diagnosis: Carcinoma of rec- 
tosigmoid and malignant papilloma of proximal 
sigmoid.” The patient had an _ uneventful 
recovery and was discharged on the fifteenth 
postoperative day. 

Case u. A. T., a white male, aged sixty- 
seven, was referred because of abdominal pain 
and rectal bleeding. For a period of six months 
the patient had experienced pain in the lower 
abdomen which was partially relieved by 
defecation. An occasional pain was experi- 
enced in the rectum at the time of bowel 
movement. Three months previously the pa- 
tient had passed considerable red blood with 


New Series Voit. LX VIII, No. 2 


each bowel movement. The patient stated that 
he had always been constipated. He had no 
early morning diarrhea; two stools daily were 
incomplete and unsatisfactory. A frequent 
desire for evacuation was cited; usually flatus 
and débris were expelled. He had lost approxi- 
mately three to four pounds during his illness. 
The past history was irrelevant. 

On digital examination a cauliflower-like 
mass presenting fixation, nodularity and ever- 
sion of the edges was noted. Proctosigmoid- 
oscopy revealed a circumferential, crater-like 
process. Biopsy made was reported adeno- 
carcinoma of the rectum grade 111. 

On June 15, 1943, a one-stage abdomino- 
perineal proctosigmoidectomy without the 
establishment of an abdominal colostomy and 
with preservation of the sphincter muscles was 
performed. Fifteen cm. of the rectum and 
lower sigmoid colon were removed. The process 
penetrated the entire wall of the gut to cause 
puckering of the overlying serosa and there 
was enlargement of regional lymph nodes. No 
metastasis to the liver was demonstrable. The 
patient’s postoperative course was uneventful 
and he was discharged from the hospital on his 
twelfth day. In March 1944, nine months 
following operation, his family physician dis- 
covered a small lesion on the right side of his 
tongue. A biopsy was made by a local surgeon 
and a diagnosis of epithelioma made. On May 5, 
1944, the patient was operated upon for his 
second malignant ‘esion by Dr. J. Blady. 

Case 11. Mrs. M. M., white, aged sixty- 
nine, was referred July 12, 1943, because of 
rectal bleeding. For a period of three weeks 
she had noticed bright red blood after each 
bowel movement. The blood was sparse in 
amount and there was no history of frequent 
stools or early morning diarrhea. The move- 
ments were complete and satisfactory, how- 
ever, the patient experienced a sense of full- 
ness in the lower part of the abdomen after 
each defecation. Her weight was seventy-two 
pounds. 

Two years previously the patient had been 
operated upon for cancer of the right breast. 
There was no evidence of metastasis at this 
time. Her father died of cancer of the stomach. 

On proctosigmoidoscopy a papillary adeno- 
carcinoma was noted at a distance of 14 cm. 
The tumor was located in the left lateral 
quadrant and involved approximately one- 
quarter of the circumference of the rectum. 
A biopsy made at this time was sent to the 
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Temple University Hospital and reported as 
follows: ‘“The sections show these fragments of 
tissue to consist of adenocarcinoma. The cells 
are of the tall cylindrical type which one 
expects to see in a primary carcinoma of the 
rectum. Diagnosis: Adenocarcinoma of the 
rectum.” 

The treatment in this case was determined 
by the patient’s poor physical condition and 
refusal of the family for any surgical procedure. 
Electrofulguration was instituted July 109, 
1943, through a sigmoidoscope and thereafter 
at weekly intervals. Some gain in weight was 
experienced and three months later there was 
clinically no evidence of malignancy. The 
patient returned for re-examination after a 
period of eight weeks and recurrence was noted. 
Again a palliative double-barreled colostomy 
with implantation of radon from above and 
from below was advised but refused. 

Case tv. Mrs. F. W. C., white, female, 
aged fifty, was seen in consultation October 29, 
1943. The patient’s symptoms began three 
months previously with a bearing-down sensa- 
tion and a frequent desire for defecation. The 
bowel movements were incomplete and unsatis- 
factory. Often when the patient had the urge 
for a bowel movement only flatus and small 
amounts of fecal material mixed with blood 
would be expelled. The blood was sparse in 
amount, bright red in color and occurred only 
with evacuation. The patient was uncertain 
whether or not she had lost any weight. Past 
and family history were irrelevant. 

Digital examination revealed thickening of 
the upper portion of the rectovaginal septum. 
Upon advancing the finger a large mass 
approximately the size of an orange was 
encountered. The mass was hard and circum- 
ferentially placed; it presented fixation, nodu- 
larity and eversion of its edges. Vaginal 
examination disclosed a serosanguineous dis- 
charge. A malignant type of erosion of the 
cervix was noted. The uterus itself did not seem 
to be fixed, but infiltration existed in the vault. 

Biopsies of the cervical and rectal lesions 
were reported adenocarcinoma grade 11 of the 
rectum and squamous cell carcinoma grade 11! 
of the uterine cervix. On November 9, 1943, an 
abdominoperineal proctosigmoidectomy with- 
out the establishment of an abdominal colos- 
tomy and with preservation of the sphincter 
muscles was performed. 

The report of the operative specimen exam- 
ined and recorded by Dr. A. L. Pietrolango 
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read as follows: ‘‘The specimen is a piece of 
bowel measuring approximately 18 cm. in 
length. In the central portion there is an ulcer- 
ative tumor mass which completely surrounds 
the lumen. The edges are raised, rolled and 
firm. The floor is deeply ulcerated with necrotic 
tissue. Examination of the subserosal fat fails 
to show any evidence of enlarged lymph nodes. 
The tumor apparently infiltrates the entire 
thickness of the bowel wall. Numerous ana- 
plastic glandular structures are found diffusely 
infiltrating the wall. A chronic inflammatory 
reaction accompanies the process. Diagnosis: 
Adenocarcinoma of colon, grade uu.” The 
cervical lesion was treated with radium by 
Dr. W. Steel, the referring physician. 

Case v. Miss M. M., a white female, age 
thirty-eight, was operated upon for carcinoma 
of the cecum in October, 1941. The operation 
consisted of an ileocolostomy followed by 
resection. The growth removed by Dr. J. L. 
Summey was reported as adenocarcinoma. She 
was symptom free thereafter. 

On December 20, 1944, she was referred to 
us with the diagnosis of carcinoma of the recto- 
sigmoid junction. The history revealed that 
she began to pass mucus streaked with blood 
some eighteen months after her first operation. 
Later she experienced sharp pains in the left 
lower quadrant becoming more constant and 
relieved only by reclining. The stools were 
described as small and often black in color. 
The pain forced her to consult her physician 
who by double contrast enema found a space- 
taking lesion at the rectosigmoidal region. 
Further examination revealed a circumferential 
cancerous process, adenocarcinoma grade U1. 

The patient was admitted to our clinic and 
on December 27, 1944, was operated upon for 
her second primary malignancy. A sigmoidec- 
tomy was performed using the aseptic technic 
and a temporary transverse colostomy estab- 
lished proximal to the primary anastomosis. 
The left tube and ovary were enmeshed in the 
cancerous bowel and removed. There was no 
evidence of metastasis. 

Gross description of the specimen was as 
follows: “The specimen is a segment of large 
bowel about 25 cm. in length to the serosal 
surface of which a tube and ovary are attached. 
In the center of the bowel a large ulcer 4 cm. 
in diameter is found on the mucosal surface. 
The ulcer base contains necrotic tissue. Its 
edges are firm but proliferative. The mucosal 
surface in the immediate vicinity has become 
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involved in the neoplastic process as is demon- 
strated by polypoid masses which are really 
part of the advancing tumor edges. The tumor 
has penetrated the entire thickness of the 
bowel and the tube and ovary are closely 
adherent at this point. Grossly no definite 
evidence of tumor penetration is seen. The 
ovary contains follicular and hemorrhagic 


TABLE I 
DOUBLE MALIGNANCY IN THE ANUS, RECTUM 
AND SIGMOID COLON 


Author Site Site 
Rectum | Rectum 
Bargen & Rankin (5)........... Rectum | Sigmoid 
Morton (6)....................| Reetum | Sigmoid 
Bargen & Rankin (5)........... Sigmoid | Sigmoid 
Bargen & Rankin (5)...........| Rectum | Rectum 
Bargen & Rankin (5)... ....... Rectum | Rectum 
Bargen & Rankin (5)........... Reetum | Sigmoid 
Bargen & Rankin (5)........... Rectum | Sigmoid 
Hochenegg (7).. ......... Reetum | Rectum 
Robson & Knaggs (8). Rectum Rectum 

| colon 
Lockhart-Mummery (10)........ Rectum | Sigmoid 
Lockhart-Mummery (10)........ Rectum | Sigmoid 
Miller (12) (101)...............) Sigmoid | Sigmoid 
Morgan (13)...................}| Reetum | Sigmoid 
Rotter (15)....................}| Rectum | Rectum 
Rotter (15)....................}| Reetum | Rectum 
| Rectum | Rectum 
Rotter (15)....................| Rectum | Rectum 
Rotter (15)....................| Reetum | Rectum 

| sigmoid 
Graham (3)...................| Reetum | Recto- 

| | sigmoid 
Colle (16) | 

| sigmoid 
Kirshbaum & Shively (17)...... Rectum | Sigmoid 
Kirshbaum & Shively (17)...... | Rectum | Sigmoid 
Schweiger & Bargen (18)........ Rectum | Sigmoid 
Schweiger & Bargen (18)...... Rectum | Rectum 
Schweiger & Bargen (18)........| | Rectum | Recto- 

| sigmoid 
Schweiger & Bargen (18)........ Rectum | Sigmoid 

| | colon 
Schweiger & Bargen (18)........ |Rectum | Rectum 
Schweiger & Bargen (18)........| | Rectum | Rectum 
Schweiger & Bargen (18)........ | Rectum | Sigmoid 
Schweiger & Bargen (18)........| | Rectum | Sigmoid 
Schweiger & Bargen (18)........ | Rectum | Sigmoid 
(1) | Rectum 
(2) 


ae | Rectum | Rectum 
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cysts. Diagnosis: Adenocarcinoma of sigmoid, 
grade 11, with ovarian capsular invasion.” 

The patient’s postoperative course was satis- 
factory. She will return to the hospital at the 
end of a six weeks period for closure of the 
transverse colostomy. 


A review of the literature of proved cases 
is appended in Tables 1 to vt. 
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ble for its separate group of metastases. 
To this Mercanton® added the following 
qualification: “‘that if after removal of two 
carcinomas the patient remains free from 
the disease, the two growths must have 
been independent else there should have 
been other metastasis.” It is evident that 
in carcinomas arising from the intestinal 


TABLE I] 


THREE OR MORE MALIGNANT LESIONS 


Author Site 


Rectum 
Rectum 
| Rectum 
Rectum 


Norbury (11) 
Dowden (21) 
Maingot (22) 
Bargen & Rankin (5) 
Bargen & Rankin (5) 
Schmidt (23) 
Angevine (24) 
Zimmerman (25) 
Doering (26) 


Miller (12) (101) 
Bunting (28) | Sigmoid 
Jentzer (31) Rectum 
Bargen & Rankin (5) Sigmoid 
Lauds (32) | Rectum 
Goetze (33) Rectum 
Bargen & Rankin (5) Sigmoid 
Klingenstein (34) | Sigmoid 
Schweiger & Bargen (18).................| Sigmoid 
Litchman (35) Rectum 
Whigham (36) Rectum 
Kretschmer (111) 

(222)....... 

Bacon (1) (2) 


Sigmoid 
| Sigmoid 
| Rectum 


| 


Rectosigmoid | Rectum 


Rectosigmoid 


Site 


Breast | 
Transverse colon | 
Small Intestine 
Anus 


Sigmoid 
Sigmoid 
Sigmoid 
Sigmoid 


Three separate carcinomas of the rectum and sigmoid 


| Rectum 
Sigmoid 
| Anus 


Rectum 
| Rectum 
Sigmoid | Left Adrenal 
| Rectum | Hepatic Flexure 
Hepatic Flexure | Splenic Flexure 
Hepatic Flexure | Transverse colon | 
Cecum Ileum | 
Stomach | Larynx 
Stomach | Larynx 
Stomach Orbit 
Ascending colon | Splenic Flexure 
Esophagus | Bile duct | Tonsil 
Stomach | Prostate | Colon 
Cecum | Transverse colon | Splenic flexure 
Ascending colon | Transverse colon | Uterus 
Sigmoid | Sigmoid | 
Sigmoid | Cecum | 


| 
| 


| Uterus (sa.) 


Cecum | Prostate 

Descending colon | Cecum 

Cecum | Descending colon | 
| Bladder Prostate 

Descending colon | Cecum 

Rectum Sigmoid 


The postulates laid down by Billroth,*’ 
which must be fulfilled before multiple 
carcinoma can be identified as independent 
lesions, are well known because they have 
been mentioned by virtually every writer 
on the subject, but here again they bear 
repetition: (1) The two growths should 
differ histologically which must be so pro- 
nounced as to exclude the possibility that 
they are of the same origin, but in different 
stages of development; (2) each growth 
must spring from its parent epithelium; 
and (3) each growth must be held responsi- 


epithelium the first of these postulates 
cannot well be satisfied because as Thomp- 
son*® has said, “‘since carcinomatous de- 
generation of multiple intestinal polypi is 
entirely likely, it seems that this postulate 
need not be fulfilled in identifying multiple 
independent carcinomas of the intestine.” 
As a matter of fact, Bunting® is of the 
opinion that these postulates were intended 
to apply only to malignant growths arising 
in different organs. 

It is admitted that the limitations of 
these criteria are too strict because a 
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falsely low incidence has resulted. What malignant growth occurring independently 
then are the criteria which one is to em- in the same individual. For this there are 
ploy? The fundamental problem is “‘what excellent examples such as polyposis of the 
constitutes multiple primary malignancy?” large bowel and stomach, lymphosarcoma 
Tumors arising independently of ante- and multiple myeloma. But it is said that 


TABLE III 
DUAL MALIGNANCIES OF THE GASTROINTESTINAL TRACT 
Author | Site | Site | Author Site Site 
Junghanns (39).............. Rectum Colon | Feilchenfeld (54).............| Rectum | Stomach 
Rectum Colon Rectum | Stomach 
Lockhart-Mummery (10)..... Rectum | Colon | v. Hansemann (56)...........) Rectum | Stomach 
Lockhart-Mummery (10)... .. Rectum Colon Rectum | Stomach 
Rectum Colon | Lockhart-Mummery (10)..... Rectum | Stomach 
Warren & Gates (41).........| Rectum Colon | Rectum | Stomach 
Rectum Transverse | Devic & Gallavardin (58).....| Rectum | Pylorus 
colon | Robson & Knaggs (8)........ | Rectum | Jejunum 
(42)... Rectum | Splenic | Lockhart-Mummery (10)..... /Rectum | Pylorus 
flexure | Brandt & Jekabson (61)...... Rectum | Pancreas 
Bargen & Rankin (5)........., Rectum | Cecum Rectum | Pancreas 
Bargen & Rankin (5).........| Sigmoid | Ascending | Muller (63)................. Rectum | Pancreas 
colon Mamet Sigmoid | Stomach 
Pelvic Descending | Stalker, Phillips, Pemberton 
colon colon eee | Sigmoid | Cecum 
Karsner & Clark (44)........ Sigmoid | Descending | Kirshbaum, Shively (17)...... |Sigmoid | Stomach 
| colon | Kirshbaum, Shively (17)...... | Sigmoid | Stomach 
Rectum | Ascending | Schweiger & Bargen (18)... .. | Rectum | Colon 
-— | colon | Schweiger & Bargen (18)..... 'Sigmoid | Ascending 
Lockhart-Mummery (10)..... Rectum | Transverse | | colon 
| colon Schweiger & Bargen (18)... .. | Recto- | Transverse 
Littlewood (46).............. Rectum | Splenic | sigmoid | colon 
flexure | Schweiger & Bargen (18)..... |Sigmoid | Cecum 
Littlewood (46).............. Rectum | Ascending | Schweiger & Bargen (18)..... |Rectum | Cecum 
colon | Schweiger & Bargen (18)..... Recto- | Cecum 
| Pelvic | Transverse | sigmoid | 
sigmoid | colon | Schweiger & Bargen (18)..... | Rectum | Ascending 
Pelvic Descending | | | colon 
sigmoid | colon | Schweiger & Bargen (18)...... Rectum | Cecum 
| ee Recto- Transverse | Saltzstein, Kelly (65)......... |Recto- | Transverse 
sigmoid colon | sigmoid | colon 
Goriainowa & Schabad (102).. Sigmoid | Stomach | Hlellendall (66)... ........... Sigmoid | Appendix 
Sigmoid | Stomach | Herrlin, Mersheimer (67)... .. Sigmoid | Cecum 
Pemberton & Waugh (s0)..... Sigmoid | Stomach | Danes (103).................| Rectum | Pylorus 
Rectum | Stomach Sigmoid | Stomach 
Rectum | Stomach | Bull (110)...................| Sigmoid | Stomach 
Rectum | Stomach | Rectum | Stomach 
Judd & Phillips (53)......... Rectum Stomach Rectum | Stomach 


cedent tumor growth are known as primary multiple malignancy superimposed on an 
tumors. Whereas a mutation for tumor existent intestinal polyposis, while a dis- 


usually occurs in a single group of cells— tinct entity, is not considered in this 
unicentric origin, it cannot be denied that discussion. 
it does occur occasionally in several groups The question arises, should these growths 


of cells—multicentric or pluricentric origin. be histologically distinct and heterogene- 
This is understood to mean more than one ous? It is generally agreed that two tumors 


: 
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which are distinctly different histologically 
are independent, but it does not neces- 
sarily follow that histologic similarity repre- 
sents one parent tumor from which the 
other has sprung. We know that sarcoma 
and carcinoma or the mixed type of 
carcinoma sarcomatodes, early stressed by 
Virchow, does occur. Probably this is the 
result of some abnormal stimulus acting 
on the epithelial and mesodermal elements 
for which there is some evidence. The 


TABLE Iv 
MULTIPLE MALIGNANCY OF THE LOWER INTESTINAL 
TRACT AND GENITO-URINARY SYSTEM 


Author 


| Uterus 

| Sigmoid | Uterus 

| Rectum | Uterus 
, | Anus 


Bilz (68) 
Hanlon (55) 
Lockhart-Mummery 
Fried (70).. en | Cervix 
Warren & Gates (41)... ....| Rectum | | Cervix 
Warren & Gates (41)............ | Rectum | | Cervix 
Hanlon (55) | Rectum | Fallopian 
| tube 
| Rectum | Both 
ovaries 
| Sigmoid | | Ovary 
| Recturn | Ovary 
Rectum | | Kidney 
| Rectum | Kidney 
| Sigmoid | Kidney 
| Rectum | Kidney 
| Rectum | | Kidney 
Rectum | | Kidney 
| Prostate 
| Rectum | Prostate 
| Sigmoid | Prostate 
Rectum | Penis 
Sigmoid Penis 
| Bladder 
Sigmoid | Uterus 
| Rectum | Kidney 
| | 


Scharlieb (71) 


Tanberg '72) 
Hanlon (55) 
Hanlon (55) 


Hanlon (55) 

Hanlon (55) 

Hanlon (55) 

Junghanns (39) 
Hanlon (45) 

Nehrkorn (73) 

Stalker, Phillips, Pemberton (64). 
Kirshbaum, Shively (17) 


investigations of Ehrlich and Apolant” 
which resulted in the production of a 
typical sarcoma following the repeated in- 
oculation of mice with a typical adeno- 
carcinoma are worthy of mention, also 
those of Russel®! who succeeded in obtain- 
ing a pure sarcoma after continuous growth 
of an adenocarcinoma of the breast in a 
mouse. These experiments were confirmed 
by Foulds.°? Others have cited their in- 
vestigations. 107 Haaland,** too, propa- 
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gated a slow-growing adenocarcinoma in a 
mouse which exhibited sarcomatous change. 
According to Major* this change is con- 


TABLE 
MISCELLANEOUS CASES 


Author Site 


Esophagus 
Esophagus 
Esophagus 
Esophagus 
| Rectum | Esophagus 
Rectum | Esophagus 
Rectum | Esophagus 
Rectum | Orbit 

| Sigmoid | Face 

| Rectum | Eyelid 

| Rectum | Lip 

| Rectum | Lip 

de Vries (59) | Rectum | | Tongue 
Gottstein (79) | Rectum | | 
Hellendall Rectum | Breast 
Eliot (43) | Sigmoid | Breast 
Lockhart-Mummery (69) | Rectum | Breast 
Norbury (11) | Rectum | Breast 
Norbury (11) | Rectum | Breast 
Kesteven (80) | Rectum | Breast 
Lockhart-Mummery ( Anus | Breast 
Eliot (43) | Rectum | Breast 
Hanlon (55) | Rectum | Breast 
Williams (81) Rectum | Breast 
Seecof (82) | Rectum | Lung 
Lockhart-Mummery (10) | Rectum | Bronchus 
Muller (63).. | Rectum | Bronchus 
v. Volkmann (83)... | Rectum | Skin of 

| | buttocks 

Warren & Gates (41) | Rectum | Skin 
Hibshman (84) | Rectum | | Tongue 
Stalker, Phillips, Pemberton (64) | | Sigmoid | Both 
| | breasts 
Sigmoid | Tonsil 
Rectum | Hepatic 
| Rectum | Gall 
| | bladder 
| Rectum | | Lung 

| Sigmoid | Lip 

| Sigmoid | Esophagus 
| Rectum | Nose 


| Rectum | 
Rectum | 
Rectum | 
| Rectum 


Junghanns (39) 
Bilello & Montanini (74) 
Carnevale-Ricci (75)............ 


Kaufmann (104) 

Hanlon (55) 

Klebs (77) 

Hanlon (55) 


Kirshbaum, Shively (17) 
Kirshbaum, Shively (17) 
Kirshbaum, Shively (17) 


Litchman (35) 
Bacon (1) 
Bacon (1) 


Bacon (1) 
Bacon (1) 


| Gall 
| bladder 


trolled almost entirely by the time element, 
inasmuch as where the transplanted carci- 
noma is removed early and transmitted to 
another animal of the same species, carci- 
noma results; but if the transplanted 
carcinoma is permitted to grow until it 
becomes sarcoma, then all animals injected 
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develop a pure sarcoma. One may recall 
the case cited by Kidner® in which a carci- 
noma developed in the operative scar after 
removal of a sarcoma. 

There has been much discussion as to 
whether one malignant growth has an 
inhibitory influence on the development of 
another primary neoplasm in the same indi- 
vidual. According to Lockhart-Mummery” 
there seems to be sufficient clinical evidence 
to show that one malignant growth does 
inhibit such development and Dukes® has 
cited some interesting experiments in 
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reason why more than one glandular organ 
should not be exposed to the exciting cause 
of carcinoma, whatever that may be, either 
at about the same time or many years 
later.”” So far as metastases are concerned 
all would tend to produce those of the 
same type but in different locations. The 
opinion is fairly universal that taking all 
phases into consideration, the various fac- 
tors point to some general change as 
the predisposing cause of multiplicity. 
Slaughter® in a recent article expresses the 
opinion that the etiologic factor of malig- 


TABLE VI 


SARCOMA AND CARCINOMA IN 


DIFFERENT SYSTEMS 


Author 


Warren & Gates (41) 
Werner (85) 


Adenocarcinoma, rectum 
Carcinoma, rectum 
Adenocarcinoma, rectum 


| Lymphosarcoma, rectum | 
| Fibrosarcoma, breast Osteoma, jaw 
| Fibromyosarcoma, uterus 


ee | Melanotic sarcoma, rectum | | Carcinoma, uterus 


Bergen & Rankin (5)................ 
(cited also in Table 1)................ 


Spindle cell sarcoma, rectum | Carcinoma, gallbladder 
Adenocarcinoma, sigmoid 


| Sarcoma, uterus 


animals in an attempt to prove that trans- 
plantation of a part of the original malig- 
nant tumor to healthy tissue elsewhere in 
the body, tends to cause disappearance of 
the primary neoplasm. Others are equally 
firm in their belief that immunity is not 
conferred, or that one primary malignant 
growth does not inhibit the development 
of another. 

As to the occurrence of these growths, 
statistics show that they are more common 
in organs unrelated by any system. By 
means of breeding experiments on mice, 
Maud Slye” has shown that spontaneous 
cancer is inherited as a Mendelian domi- 
nant. Indeed, her work is impressive in 
that there is probably a susceptibility to 
tumor formation in individuals developing 
multiple malignant growths and because 
these are not limited to any organ or por- 
tion of the human body. There seems to be 
little significance as to the distinction 
between synchronous and metachronous 
growths. As Eliot** has said “there is no 


nancy acts on all tissues of one type and 
may produce multiple lesions. Multiple tu- 
mors occurring in different organs suggest 
a tumor diathesis inasmuch as they occur 
more frequently than could be expected on 
the basis of chance alone. 

Secondary tumor formation was ac- 
credited to the existence of a continuous 
network in the submucosa of the bowel, but 
this since has been disproved. The occa- 
sional transmission of cancer by retrograde 
venous embolism has been cited also. Even 
though they may appear similar, secondary 
growths should not be confused with 
multiple primary malignancy. 

It is recognized that an implantation 
type of cancer does exist, many authentic 
cases of which have been reported.??: 1%: 1%: 109 
Such may occur from one labia to the 
other or from one side of the anus to 
the other as recently encountered by the 
writers. Growths limited to a small portion 
of the bowel such as the sigmoid or rectum 
may occur by direct contact, a detached 
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fragment of the primary lesion being en- 
grafted onto another portion of the mucous 
membrane. In such, a marked variation in 
the histologic appearance would not be 
expected inasmuch as they arise from the 
same type of epithelium. It is obviously 
difficult to determine their exact status. 
Where the aboral growth is the younger or 
where the two tumors are situated out of 
contact with each other or possibly when 
a prolonged period of time separates the 
appearance of the two neoplasms, they must 
be considered both primary neoplasms. 

In order to obviate a falsely low inci- 
dence of multiple primary malignancy, 
there has been a tendency to liberalize the 
original requirements. Those suggested by 
Warren and Gates seem logical and are 
here cited, “‘each of the tumors must 
present a definite picture of malignancy; 
each must be distinct, and the possibility 
of one being a metastasis of the other must 
be excluded.” In other words as Cokkins” 
has said a good rule to follow is that if two 
malignant tumors co-exist, or follow each 
other, and it can be definitely established 
that one is not a metastasis of the other, 
they must be regarded as primary growths. 


SUMMARY 


The literature on the occurrence of 
multiple primary malignancies has been 
reviewed. An effort has been made to bring 
to date the total of such cases in which one 
or more lesions were located in the anus, 
rectum, or sigmoid colon. Additional cases 
have been presented in which there would 
seem to be no doubt of their multicentric 
origin. 

The conclusion is reached that (1) al- 
though it is by no means easy to establish 
evidence of multicentric origin in all cases 
of multiple malignancy, several cases are 
found and reported each year. (2) The rate 
of reported cases is 8.8 per year when the 
cases are limited to the involvement of 
anus, rectum and sigmoid colon. (3) It is 
evident that one malignancy does not 
confer immunity against another. (4) The 
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possibility of multiple neoplasms should be 
kept in mind. 


REFERENCES 


1. Bacon, H. E. Multiple malignant tumors with 
involvement of the lower bowel. Am. J. Surg., 
35: 243, 1930. 

2. Bacon, H. E. Multiple malignancy of the lower 
bowel with report of multiple primary and 
contact growths. Tr. Am. Proc. Soc., p. 236, 


1938. 
3. Grauam, S. Communication to author (Dec. 10) 


1937. 

4. Kraske, P. Ueber die Entstehung sekundarer 
Krebsgeschwure durch Impfung. Zentralbl. f. 
Chir., 11: 801, 1884. 

5. BarGEN, J. A. and Rankin, F. W. Multiple 
carcinomata of the large intestine. Ann. Surg., 
QI: 583, 1930. 

6. Morton, C. A. A case of multiple adenomatous 
polypi of the large intestine associated with 
carcinoma both in the sigmoid flexure and lower 
end of rectum. Lancet, 1: 1245, 1895. 

7. HocnuenecG, J. Bestrebungen zur Kontinzer— 
zielung bet Wegen Mastdarkrebses operierten. 
Wien. med. Wcbnschr., May, 1goo. 

8. Rosson, A. W. and Knaccs, R. L. Two cases of 
double malignant tumors of the intestines. 
Lancet, 1: 640, 1905. 

g. ABEL, A. L. Three cases of double carcinomata of 
the colon and rectum. Proc. Roy. Soc. Med., 22: 
1330, 1928. 

10. LocKHART-Mumme_ry, J. P. Proc. Roy. Soc. Med., 
24: 198, 1930. 

11. Norspury, L. E. Multiple primary malignant 
growths. Proc. Roy. Soc. Med., 24: 6, 1930. 

12. Mitier, R. T. Multiple primary malignant foci in 
cancer of the colon. Ann. Surg., 80: 456, 1924. 

13. Morcan, C. W. Proc. Roy. Soc. Med., 24: 207, 
1930. 

14. Popin, F. Gas. bebd. d. sc. med. Bordeaux, 52: 41, 
1931. 

15. Rotrer, J. Im. Hanbuch der prakt. chir. Berg- 
mann & Bruns. 3: 580, 1903. Polyposis recti- 
adenoma malignum. Spontanheilung. Arch. f. 
klin. Chir., 58: 357, 1899. 

16. Core, P. P. Intramural spread o rectal cancer. 
Brit. M. J., 1: 431, 1913. 

17. KirsHpaum, J. D. and Snivety, F. S. Multiple 
primary malignant tumors. J. Lab. e Clin. 
Med., 24: 283, 1938. 

18. ScHwEIGER, L. R. and Barcen, J. R. Multiple 
primary malignant lesions of the large bowel. 
Arch. Int. Med., 66: 1331, 1940. 

19. SitNerS, H. I. Multiple intestinal carcinomata 
appearing simultaneously. Am. J. Digest. Dis., 
6: 25, 1939. 

20. Lange, W. A. Cancer of the colon, its causation 
and treatment. Lancet, 2: 1184, 1920. 

21. DowpeEn, J. W. Carcinoma of pelvic colon. Edin- 
burgh M. J., 19: 181, 1917. 

22. Maincot, R. Multiple carcinomata of the rectum. 
Tr. Med. Soc. London, 50: 121, 1927. 

23. Scumipt. Bon veirfschem Darmkrebs. 
Diss., Kiel, 1go1. 


Inaug. 


i 
| 


24. 


25. 
26. 


27. 
28. 


29. 


30. 


31. 


32. 


33- 


34- 


35- 
36. 


37: 
38. 


39. 


40. 


43- 


44. 


45- 


46. 
47. 


48. 


248 


American Journal of Surgery 


ANGEVINE, D. M. Three primary malignant epi- 
thelial tumors of anorectal region occurring in 
one person. Canad. M. A. J., 23: 38, 1930. 

ZIMMERMAN, R. Canad. J. Med. Sc., 7: 390, 1882. 

DoerinG, H. Die Polyposis intestini und thre 
Beziehung zur carcinomatosen Degeneration. 
Arch. f. klin. Chir., 83: 194, 1907. 

Wu Lr, L. Inaug. Diss. Kiel, 1892. 

Buntinc, C. H. Multiple primary carcinomata 
of the ileum. Bull. Jobns Hopkins Hosp., 15: 
389, 1904. 

Gorttinc, G. Zur Multiplicitat primarer Car- 
cinome. Zischr. f. Krebsforsch., 7: 675, 1909. 

Mievecki, W. Anatomisches una Kritisches zu 
560 Obduktionen, bei denen sick bosartige 
Gessbiwulste fanden. Ztschr. f. Krebsforsch, 13: 
505, 1913. 

JENTZER, A. Multiple tumors; 4 cases. Rev. med. de 
la Suisse Rom., 40: 236, 1920. 

Laupa, E. Wien. med. Wcbnschr., 75: 1890, 1925. 

Goetze, O. Beruerkungen uber Miultiplezitat 
primarer Carcinome in Anlehung an einen Fall 
von dreifachen carcinoma. Ztschr. f. Krebs- 
forsch., 13: 281, 1913. 

KLENGENSTEIN, P. Multiple carcinomata of the 
colon. Partial colectomy for carcinoma of 
the transverse colon; of the sigmoid and of the 
ascending colon. Ann. Surg., 102: 1079, 1935. 

LitcuMan, A. L. and McDonatp, J. R. Fecal 
fistula. Surg., Gynec. é* Obst., 78: 449, 1944. 

WuicHaM, J. R. M. Personal communication, 
April, 1943. 

BarGEN, J. A. Causes of colonic cancer. South. 
M. J., 32: 627, 1939. 

Mayo, C. W. Multiple primary malignant lesions 
of the colon with resection. Proc. Staff Meet., 
Mayo Clinic., 15: 465, 1940. 

JUNGSHANNS, H. Eine Krebsstatistik uber 35 
Jahre (4192 Carcinome bei 36408 Leichenoff- 
nungen). Ztschr. f. Krebsforsch., 29: 623, 1929. 

Kuster. Ein chirurgisch Triennium, p. 161, 1882. 
Ueber Neubildungen der Niere und_ ihre 
Behandlung. Centralbl. f. Krankb. d. Harn. sex. 
Org., 8: 583, 1897. 

Warren, S. and Gates, O. Multiple primary 
malignant tumors. Am. J. Cancer, 16: 1358, 
1932. 


. HanprForp, H. Disseminated polypi of the large 


intestine becoming malignant strictures (malig- 
nant adenoma) of the rectum and of splenic 
flexure. Tr. Path. Soc. London, 41: 133, 1890. 

Eriot, E. Recurrence versus metastatis in car- 
cinoma. Tr. Am. Surg. Ass., 40: 115, 1922. 

Karsner, H. T. and Crark, B. Analysis of 104 
cases of carcinoma of the large intestine. Am. J. 
Cancer, 16: 958, 1932. 

BEHREND, M. Carcinoma of colon. Treatment 
depending on location of lesions. Surg., Gynec. 
é? Obst., 65: 505, 1937. 

LitrLEwoop. Cited by Yeomans. 

Coxxins, A. J. Multiple carcinoma of the colon 
with four original cases. Brit. J. Surg., 21: 570, 
1934. 

GouIL.ioup, C. Krebs des Eierstocks in Verlaufe 
von Krebsen des Magens, des Darmes und der 

Gallenivege. Zentralbl. f. Gynik., 31: 1426, 1907. 


Bacon, Gass—Sigmoid Colon 


May, 1945 


49. Hauser, G. Das Cylinderepithelcarcinom des 


50. 


60. 


62. 


63. 


64. 


65. 


72. 


73: 


. LOCKHART-MuUMMERY, 


Magens und Dickdarms, Jena, 1890. Geibt es 
primare zur Geschwulslbildung fubrende Epi- 
thelerkrankung? Beitr. z. path. Anat. u. z. allg. 
Patb., 33: 1, 1903. 

PEMBERTON, J. DeJ. and WauGu, J. M. Primary 
carcinomas of the stomach and sigmoid flexure 
occurring simultaneously in the same individual. 
Surgery, 2: 211, 1937. 


. Orr, J. W. Multiple malignant neoplasms. J. 


Patb. er Bact., 33: 283, 1930. 


. Rau, W. Ztscbr. f. Krebsforsch., 18: 141, 1922. 
. Jupp, E. S. and Puixuips, J. R. Independent 


carcinoma of the colon occurring six years 
after carcinoma of the stomach. Surg. Clin. 
North America, 14: 525, 1934. 


. FEILCHENFELD. Inaug. Diss., Berl., 1904. 
. Hanton, F. R. Multiple primary carcinoma. Am. 


J. Cancer, 15: 2001, 1931. 


. HANSEMANN, V. Das gleichzeitige Voskommen 


verschiedenarliger Geschwalste bei derselben 
Person. Ztscbr. f. Krebsforsch., 1: 183, 1904. 


. Krocer, C. Cited by Rieder (Arch. f. klin. Chir., 


135: 179, 1925). 


. Devic, E. and GALLovarpbIN. Bull. Soc. med. d. 


hép. de Lyon., 2: 242, 1903. 


. DEVriES. Zentralbl. f. ges. inn Med. u. Grenzgeb., 


vol. 1, 1912. 

Deezz, E. Vier weitere Falle von Plattenepithel— 
Krebs der Gallenblase. Arch. f. path. anat., 64: 
381, 1901. 


. Branpot, M. and JeKarnson, K. Eine Krebs- 


statistik uber, 30 Janre fur das I. Rigasche 
Stadtkrankenhaus. Ztscbr. f. Krebsforsch., 32: 
280, 1930. 

Nicno.ts, A. G. Multiple primary tumors in the 
stomach and mamma. Montreal M. J., 32: 
326, 1903. 

Mutter, R. F. Ueber multiple Nichtsystematis- 
ierte Primare Carcinome und ihre Haufigkeit. 
Ztschr. f. Krebsforsch., 31: 339, 1930. 

STALKER, L. K. Puitiips, R. B. and PEMBERTON, 
J. De J. Multiple primary malignant lesions. 
Surg., Gynec. e” Obst., 68: 595, 1939. 

SALTZSTEIN, H. C. and Ketty, J. Some complica- 
tions in the surgical handling of carcinoma 
of the left colon and rectum. Surg., Gynec. ¢ 
Obst., 79: 27, 1944. 


. HELLENDALL, H. Multiple carcinoma; clinical 


picture. Am. J. Surg., 60: 22, 1943. 


. HeRRLIN, J. and MerRSHEIMER, W. L. Multiple 


primary neoplasms of colon. Am. J. Surg., 60: 
126, 1943. 


. Biz, G. Prevalence of cancer at Jena. Ztschr. f. 


Krebsforsch., 19: 282, 1923. 

J. P. Diseases of the 
Rectum and Colon. 2nd ed., p. 534. Baltimore, 
1934. Wm. Wood & Co. 


. Friep, B. M. Primary double cancer. Arch. Parb., 


5: 565, 1928. 


. ScHARLIEB, M. A. Proc. Roy. Soc. Med., p. 358, 


IQII. 

TANnBERG, A. Om multiple Karcinoma. Norsk. 
Mag. f Laegevidensk, 4: 983, 1906. 

Neurkorn, A. Multiplicitat primarer maligner 
Tumoren. Miinchen. med. Wcbhnschr., 36: 610, 
IQII. 


: 
5 
- 
53 
|_| 55 
= 5 
5 7 
5 
|| 
|_| 
= 
42 
67 
68 
|| 
69 
| 
70 
7 
| 
= 


New Series Vot. LXVIII, No. 2 


74. BiLELLO, A. and Monrtanini, N. Pluricita di 


tumori maligni nello stesso soggetto. Tumori, 5: 
369, 1931. 

. CARNEVALE-Ricci, F. Evoluzione clinica ed 
anatomo pathologica dei fibomi rinofaringei 
trattati con la diathermocoagulazione. Arch. 
ital. di otol., 1: 221, 1931. 

. Opnuts, W. A statistical survey of 3000 autopsies. 
Stanford Univ. Press, p. 316, 1926. 

. Kress, E. T. Handbuch der path. anat., 2: 
1869. 

. Bescue, A. Multiple kancere. Norsk. Mag. f. 
Laegeividensk, 5: 533, 1908. 

. GottsTEIN, A. Quoted by Warren and Gates. 

. KESTEVEN, W. B. Case of cancer of the breast. 
Tr. Clin. Soc. London, 9: 77, 1876. 

. C.: Multiple primary carcinoma. 
Virginia Med. Monthly, 58: 24, 1931. 

. SEecor, D. P. Multiple primary malignant 
neoplasms; report of case of carcinoma of lung 
and carcinoma of rectum, each producing 
metastases. Cancer Research, 8: 213, 1924. 

. VOLKMANN, R. Beitr. z. klin. chir., 1875. 

. Hispsuman, H. Z. Personal communication. 

. WERNER, J. L. Rectal carcinoma associated with 
uterine sarcoma. Tr. Am. Proc. Soc., p. 64, 1937. 
. Diskstra, O. H. Nederl. Tydscbr. u. genneesk., 
70: 270, 1926. 

. Bittrotu, T. Die Allegemeina Chirurgie Path- 
ologie u. Therapie. P. 908. Berlin, 1889. Reimer. 
. Mercanton, F. Des carcinomes primaires mul- 
tiples. These de Lausanne, 1893. Ret. med. de la 
Suisse, Rom., 13: 173, 1893. 

. THompson, J. W. Secondary resections in recur- 
ring carcinoma of the colon. J. A. M. A., 107: 
1688, 1936. 

. P. and Apocant. Zur Kenntnis der 
Sarkomentwickelung bei Carcinomtransplanta- 
tionen. Centralbl. f. allg. Path. u. path. Anat., 17: 
513, 1906. 

. Russet, B. R. Sarcoma development occurring 
during the propagation of a _ hemorrhagic 
adenocarcinoma of the mamma of the mouse. 
J. Path. er Bact., 14: 34, 1809. 

. Foutps, L. Tenth Scientific Rep. Imp. Cancer 
Res. Fund., p. 21, 1932. 

. Haacanp, M. Third Scientific Report, 
Cancer Res., p. 175, 1908. 


190, 


Imp. 


Bacon, Gass—Sigmoid Colon 


94. 


96. 


. SLAUGHTER, 


. Lanpbau, H. 


American Journal of Surgery 


249 


Masor, R. H. Multiple primary malignant tumors. 
Bull. Jobn Hopkins Hosp., 29: 332, 1918. 


. Kipner, F. C. Sarcoma and carcinoma in the 


same patient. Boston M. er S. J., 158: 836, 1908. 

Dukes, C. The heredity factor in polyposis 
intestini or multiple adenomata. Cancer Rev., 
5: 241, 1930. 


. Stye, M. Relation of inbreeding to tumor produc- 


tion; studies in incidence and inheritability of 
spontaneous tumors in mice. J. Cancer Res., 5: 
53, 1920. Relation of heredity to cancer occur- 
rence as shown in strain 73. Am. J. Cancer Res., 
18: 535, 1933. 

D. P. The multiplicity of origin of 
malignant tumors. Surg., Gynec. e* Obst., 79: 
89, 1944. 

Krebs und Sarkom am gleichen 
Menschen. Miinchen. med. Wcbnschr., 650, 1905. 


. Mainoot, R. Primary carcinomas of the stomach 


and sigmoid colon occurring simultaneously. 


Bru. M. J., 1: 118, 1938. 


. Miter, R. T. Cancer of the colon. Tr. Am. Surg. 


ASS., 49: 54, 1923. 


. ScHaBap, L. M. and Gortainowa, R. W. Zur 


Frage der Todesursachen bei Krebskranken. 
Zischr. f. Krebsforsch., 33: 594, 1931. 


. Davis. Quoted by Krakiewicz. 
. KaurMANN, C. Ueber Multiplicitat des primaren 


Carcinoms. Virchow’s Arch. f. path. anat., 75: 
317, 1879. 


. Basurorp, E. F. The immunity reaction to 


cancer. Proc. Roy. Soc. Med., p. 165, 1909. 


. FENGER, C. Double carcinoma of the colon. J. A. 


M. A., 2. 606, 1888. 


. Logs, L. On transplantation of tumors. J. Med. 


Research, 6: 28, 1go1. 


. BorrMan, R. Deutsche Ztschr. f. Chir., 76: 404, 


1905. 


. Hocne, L. Du cancer gastrique secondaire. Presse 


méd., 1: 67, 1901. 


. Butt, M. P. Bull. et mém. Soc. Natl. d. cbir., 


58: 1338, 1932. 


. KretscuMer, H. L. Multipie primary cancers. 


J. Urol., 40: 421, 1938. 


. Smitu, C. H. Surgical removal of three primary 


carcinomas of the colon. Proc. Staff Meet., 
Mayo Clin., 13: 122, 1938. 


. JENSEN, C. O. Centralbl. f. Bakt., 34: 122, 1903. 


7 
|| 
7¢ 7 
78 
7 98 
81 99 
82 
0 
83 
8 
103 
104 
88 (05 
89 
90) (0 
92 


W. K. Rexrorp, M.D. 


Attending Urologist, Children’s Hospital of Michigan; 
Associate Attending Urologist, City of Detroit 
Receiving and Harper Hospitals 


DETROIT, 


RECENT review of the literature! 
stated that while renal infarction 
itself is not unusual, it occurs rarely 

as a direct result of trauma. Hirschberg and 
Soll! report one case in a forty-eight year 
old man as a result of an auto accident. The 
patient was operated upon, a nephrectomy 
performed and the patient recovered. In a 
survey of 376 cases of renal infarction re- 
ported, only two additional cases were due 
to trauma. One of these was reported in a 
review by Aschner as being discovered at 
the autopsy of an eight year old boy who 
had a severe fall eight days previously. The 
other was from the autopsy records of the 
Massachusetts General Hospital, of a man 
who also died eight days after a fall on his 
back. 

The clinical picture as reported in these 
cases, closely resembled or was_indis- 
tinguishable from that of a ruptured kid- 
ney. The usual diagnostic aids are equivocal. 
The history of trauma and the absence of 
cardiac disease (the greatest single cause of 
renal infarction) in the presence of ab- 
normal kidney function, local tenderness, 
fever, and sometimes a hematuria, all may 
suggest infarction. Intravenous pyelograms 
are a valuable procedure in some cases and 
should be done early in all cases. However, 
as Sargent? has pointed out, if the injury 
is serious the patient is often in shock and 
even if the kidneys are not damaged they 
cannot be expected to excrete the dye in 
sufficient concentration to form good detail 
in the pyelograms. If the kidney is dam- 
aged, blood clots may fill the pelvis and 
ureter to such an extent as to displace the 
dye. Ileus, which is common in this con- 
dition and practically all retroperitoneal 
hematomas and irritations, may further 
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obscure the detail of the films and often 
suggests intestinal obstruction. 

We do not agree with Sargent that 
retrograde pyelograms must be made in all 
accident cases in which injury to the kidney 
is suspected. We do believe that it should 
be done if the intravenous pyelograms and 
the clinical picture are not satisfactory in 
every detail. The dangers of the retrograde 
procedure, which have been listed! as 
secondary hemorrhage, infection and embo- 
lism, are not as great as they were formerly 
thought to be and the information to be 
gained is tremendous. Damage to the 
pelvis or the kidney itself will usually be 
well visualized and this in turn will facili- 
tate the decision as to the course of treat- 
ment, whether conservative or operative. 


CASE REPORT 


We wish to present the case of J. W., a white 
male, aged twenty-seven, who on September 
II, 1942, was working on the side of a building 
when a passing crane squeezed him against 
that building and scraped him along the wall 
for a distance of six feet. He was not rendered 
unconscious but suffered exquisite generalized 
pain. An ambulance brought him immediately 
to Harper Hospital where he was admitted to 
the x-ray department. Films were made of 
the dorsolumbosacral spine, the pelvis and the 
thoracic cage. There was no demonstrable 
fracture. This surprised us, in view of the 
acutely ill appearance of the patient. 

He continued to complain of pain all over 
his body, but particularly about his thorax, 
upper abdomen and shoulders. The past history 
was negative other than for spells of what 
might have been attacks of petite mal and a 
head injury suffered three years before. 

Physical examination revealed a well devel- 
oped and well nourished white male acutely 
ill and appearing to have severe pain. The head 
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and neck were normal. The thorax showed 
many “abrasions, both anteriorly and_pos- 
teriorly. The costal margins moved freely and 


Left retrograde pyelogram made on 
September 15, 1942, showing normal shadows. 


f. 


equally although the excursions were somewhat 
limited by pain, which was generalized over the 
clavicles and ribs. Heart and lungs were normal. 
Blood pressure was 130/80; pulse 72 and strong. 
In the abdomen there was exquisite tenderness 
in the mid-epigastrium and in the left upper 
two-thirds of the abdomen. There was some 
splinting of the left side of the abdomen but 
it was uncertain as to whether or not this was 
voluntary. There was a well healed McBurney’s 
scar. There were abrasions over the low back 
and the lateral portions of the left thigh and leg. 

The patient had boards placed under his 
mattress and was watched closely. The blood 
pressure remained the same until the following 
day when it became 140/88. A urine sample 
was examined immediately upon the patient’s 
entrance to the hospital and this showed no 
blood but a trace of albumin. A second speci- 
men showed a few red cells but repeated exami- 
nations in the next few days did not confirm 
this finding, although the albumin increased 
from a trace to 4+ two days later. The blood 
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count on admittance was: hemoglobin 87 per 
cent, red blood cells 4.44, white blood cells 
23,250, stab. 16, segm. 75, L. 3, M. 5, red blood 


Fic. 2. Posterior view of the left kidney after 
operation showing mottled color but no signs 
of rupture. 


cell was normal in shape and size. Report in 
two hours: hemoglobin go per cent, red blood 
count 4.84, white blood count 17,350, indica- 
tion no severe bleeding or loss of serum. Kahn 
was negative. In five days the hemoglobin 
dropped to 71 per cent, the red blood count 
remaining about the same, as did the leuko- 
cytosis, although the differential count shifted 


. to Stab. 69, segm. 15, L. 7, M. 7. 


The patient was put on a fluid diet but the 
evening of admission his temperature went to 
99.6°Fr. and he began to vomit. He then began 
a daily temperature elevation to 101°F. 

The day after admission a flat plate of the 
abdomen was made and compared with the 
examination done on the day previous. This 
revealed diminution in the usual gas shadows 
of the left abdomen, particularly in the left 
upper quadrant. However, it was impossible to 
state that this could be considered as definite 
evidence of retroperitoneal or intra-abdomi- 
nal collection of fluid or hemorrhage. The 
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psoas shadow on the left was definitely less 
distinct than that on the right and the outline 
of the soft tissue structures in the left upper 
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Fic. 3. Both sides of bisected left kidney showing three darkened 
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a week, during which time the patient began 
to take fluids well and had much less pain. 
Cystoscopy was then repeated on September 


areas of infarction. 


quadrant was not as definite as normally 
expected. 

The patient continued to have thoracic and 
epigastric pain as well as nausea and vomiting. 
Sedation and fluids were given and x-rays 
repeated on the third consecutive day, this 
time including the chest, without getting new 
information. The urinary output remained low. 
On September 14th, intravenous pyelograms 
were made. The right side was entirely normal 
but the dye was not excreted by the left 
kidney. The next day the patient was cysto- 
scoped and the left ureter catheterized. No 
urine was obtained and the return flow of 
injected water was reddish in color. Intra- 
venous indigo carmine appeared on the right 
side in six minutes but in ten minutes there 
was none from the left side. Retrograde pyelo- 
grams were made, showing a normal pyelogram 
but the kidney outline was not differentiated 
from the surrounding tissue structures. 

Conservative treatment was maintained for 


22nd. This time the left ureter was watched 
for thirty-five minutes for signs of indigo 
carmine without it appearing, although it 
appeared on the right side in seven minutes. 

With the preoperative diagnosis of damaged 
kidney, nephrectomy was undertaken under 
intratracheal ether anesthesia on September 
26th. The kidney was very adherent to the 
perirenal tissue. In freeing the upper pole of 
the kidney a large pararenal cavity was opened. 
This contained watery gray fluid. The cavity 
extended up along the pedicle and crossed the 
great vessels and up to the neighborhood of 
the diaphragm. The kidney was freed and 
delivered, the pedicle clamped and double 
ligated, the vessels ligated in front of the 
clamps, the ureter ligated and the kidney re- 
moved. Rubber tissue drains were inserted up 
into the large cavity and a large gauze drain 
in the region of the pedicle. The wound was 
closed in layers after being dusted with sul- 
fathiazole powder. 
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The kidney was 12 by 5 by 4 cm. with thick- 
ened mottled brownish yellow-gray capsule 
and had a red smooth external surface. Section 
revealed three yellowish gray irregularly tri- 
angular areas which were soft infarcts, the 
largest being in the form of a 3 cm. equilateral 
triangle. Over 50 per cent of the renal tissue 
had been destroyed. The remaining portion 
had poor cortical and medullary demarcation. 
The microscopic examination showed massive 
infarction and necrosis of renal tissue. 

Immediately postoperatively the patient 
was given 500 cc. of blood and in six days the 
temperature was normal. The drains were 
removed on the seventh day and the skin 
stitches on the eighth postoperative day. 
Drainage at first was copious and watery and 
was irritating to the skin. It was decided that 
the watery fluid in the cavity surrounding the 
kidney at the time of its removal represented a 
pancreatitis caused by the trauma. The blood 
amylase was elevated to 549 mg./100 cc. on 
October roth. In five days this had fallen to 
150 mg./100 cc. In a week the drainage became 
purulent but the temperature remained normal 
until the twelfth postoperative day. At that 
time medical consultation, confirmed by x-rays, 
revealed a pneumonic process in the left lower 
lobe. This responded very well to sulfathiazole. 

Drainage persisted and on October 29th 
the sinus tract was injected with lipiodal and 
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a very extensive sinus tract leading to the 
kidney bed was revealed in the x-ray and was 
still present in another x-ray on November 
23rd. On December 5th the wound was incised, 
the sinus tract enlarged and curetted and 
sulfanilamide powder placed in the wound. 
Deep x-ray therapy was given over this area 
on December 15th and 21st. There was still 
a fair amount of watery discharge. 

The patient was discharged from the hospital 
January 20, 1943. 


SUMMARY 


1. A case of traumatic infarction of the 
kidney, the fourth to be reported, is 
presented. 

2. Differential diagnosis is difficult in 
these cases. 

3. Intravenous pyelograms should be 
made early and if unsatisfactory in any 
detail then retrograde studies are indicated. 

4. The dangers of retrograde pyelogra- 
phy are far outweighed by the information 
that they give. 


REFERENCES 


1. HirscHBERG, Howarp A. and SIDNEY. 


J. A. M. A., 119: 1088, 1942. 
2. SARGENT, JAMES M. J. Med., 22: 410, 1941. 


~ 


SALIVARY CALCULI 


CASE REPORT 


Jacos M. Teskg, m.p.* 
DURHAM, NORTH CAROLINA 


ALCULI may develop in the salivary 
glands and ducts as well as in other 
systems of the body as the urinary 

and biliary systems. The occurrence of 
salivary calculi, however, is much less 
frequent than that of urinary or biliary 
stones, but the clinical course of salivary 
calculi is roughly comparable to that of 
calculi in these other systems. The usual 
clinical sequence is pain or colic, obstruc- 
tion, and then suppuration due to stasis. 


CASE REPORT 


The patient, a white male, married, aged 
forty-seven, was admitted to Watts Hospital 
on January 5, 1943, on the surgical service of 
Dr. N. D. Bitting. He first began to have pain 
in the right submaxillary region about ten 
years ago. This pain was present only during 
meals, however, sometimes the pain was pres- 
ent when he merely smelled food. At that time 
he also noticed a small nodule about 1 cm. in 
diameter which appeared in the right sub- 
maxillary region during meals or when he 
smelled food and then disappeared again 
between meals. 

He passed a small calculus through the right 
submaxillary duct a few weeks after the pain 
first began in this region. He first felt the stone 
with his tongue beneath the mucous membrane 
of the floor of the mouth and a few days later 
he passed the calculus. Since then he passed 
two other stones. Occasionally, he got a thick, 
stringy substance in his mouth which had the 
appearance of pus. No bleeding was present. 

The pain and swelling in the right submaxil- 
lary gland continued intermittently until about 
three weeks before he entered the hospital 
when the pain began to be continuous and 
more severe. The swelling began to increase in 
size and did not disappear or diminish between 
attacks as it did before. At that time the 


swelling also became moderately tender while 
previously it was not tender. 

There was no trauma to his right submaxil- 
lary region at any time. He did not have any 
chills, but felt as if he had a fever the day 
before he entered the hospital. The only treat- 
ment he had prior to entry into the hospital 
was the passage of a sound or catheter into the 
duct. This failed to relieve the obstruction or 
improve the condition. 

There were no abnormal findings on examina- 
tion except in the right submaxillary region 
there was a firm hard tumor about 5 cm. in 
diameter situated at the angle of the mandible. 
This tumor was freely movable on the deep 
structures and was not adherent to the over- 
lying skin. It was moderately tender on palpa- 
tion. His temperature was 100.4°F., pulse 82, 
and respirations were 20. The systolic blood 
pressure was 140 and the diastolic was 70. 

The red blood count was 4,000,000, the 
hemoglobin was 97 per cent, and the white 
blood count was 13,200 with 85 per cent neu- 
trophiles. Examination of the urine showed no 
abnormal findings except a small trace of 
albumin. The Wassermann and Kahn tests of 
the blood gave a negative reaction. 

A rather large irregular calculus just anterior 
to the angle of the mandible was visualized on 
the roentgenogram. It appeared to be located 
in the submaxillary gland or in the posterior 
part of Wharton’s duct. (Fig. 1.) 

The diagnosis of a calculus in the right sub- 
maxillary duct with the presence of a pyogenic 
infection of the submaxillary gland was made, 
and on January 7th, the right submaxillary 
gland was removed by Dr. N. D. Bitting under 
a general anesthetic. The submaxillary gland 
with its capsule intact was excised and the 

wound drained with a small Penrose drain. 
On section of the gland a large amount of 
thick, whitish material which resembled pus 
escaped from the gland, and one large and a 
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number of smaller calculi were found in the 
substance of the gland. (Figs. 2 and 3.) 
The histological examination showed the 
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Salivary calculi usually occur in adult 
life and are more common in males than 
females about 2:1. The submaxillary 


Fic. 1. Roentgenogram showing an irregular shadow of the 
calculi in the right submaxillary gland. 


presence of a suppurative sialadenitis. There 
were only small remnants of glandular tissue 
left while numerous small ducts were sur- 
rounded by large numbers of lymphocytes. 
There was an increased amount of fibrous tissue 
present. 

His postoperative course in the hospital 
was smooth. The highest temperature he had 
following operation was 100°F. He was dis- 
charged from the hospital on January 18th, 
eleven days following operation with complete 
healing of the wound. 


The etiology of salivary calculi is not 
clear. Inflammation no doubt plays an 
important part. The deposition of calcium 
salts being initiated by a bacterial nucleus 
or by inflammatory epithelial débris. A 
few cases were reported in which a foreign 
body formed the nucleus upon which 
calcium salts were deposited. Pilcher re- 
ported a case in which a calculus formed 
around a piece of grass which was lodged 
in the duct. Many authors consider 
actinomyces as an etiological factor in 
the formation of salivary calculi. 


gland is much more frequently involved 
than the others. In 174 cases reviewed 
from the literature the incidence of oc- 
currence in either gland or duct were as 
follows: submaxillary 150 cases or 86.2 per 
cent, parotid twenty cases or 11.5 per cent, 
and sublingual four cases or 2.3 per cent. 

The symptoms of salivary calculi are 
rather typical with intermittent pain and 
swelling in the region of the involved gland. 
The pain and swelling usually occur during 
meals or by the mere sight of food. The 
condition is usually chronic but may have 
acute exacerbations accompanied with 
cellulitis and fever. Pus may escape from 
the orifice of the duct. A moderate leuko- 
cytosis with an increase in_ polymor- 
phonuclear leukocytes is frequently present. 
By a combined intraoral and extraoral 
palpation the hard stone can usually be 
felt. The orifice of the duct may be in- 
flamed and pus can usually be expressed 
from it. 

The roentgenogram is very useful in the 
diagnosis and should be done in every 


4 
4 ok 
= 
: 
Sided 
“4 
1 


256 


American Journal of Surgery 


case for occasionally there are multiple 
stones present. However not ail stones 
can be demonstrated by x-ray, but about 


Fic. 2. Section of the submaxillary gland shows a 
large stone near the beginning of Wharton’s 
duct and a number of smaller ones embedded 
in the substance of the gland. 


80 per cent can be visualized. Iglauer 
stated that by depression of the floor of 
the mouth with the finger the submaxillary 
gland and duct could be depressed below 
the level of the mandible and then be 
visualized by a lateral x-ray. In cases in 
which a calculus was suspected in the 
anterior two-thirds of the submaxillary 
duct Ivy and Curtis suggested that an 
x-ray film be placed in the mouth between 
the upper and lower teeth and held in 
place by approximating the teeth. The 
film is placed as far back as possible and 
the rays directed upward from below the 
chin. 

The treatment depends to a large extent 
upon the amount of infection and destruc- 
tion of the salivary gland involved. In 
the presence of an acute inflammation 
it is advisable to treat the condition con- 
servatively with hot compresses and hot 
Irrigations until the acute inflammation 
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has subsided. The passage of a catheter 
or sound should be avoided during this 
stage. 


Fic. 3. Calculi removed from the sub- 
maxillary gland. 


If the calculus is located in the sub- 
maxillary duct, it may be removed by an 
incision directly over the stone in the 
mucous membrane of the floor of the 
mouth. If a stone is situated in the gland 
proper, it is best to remove the whole 
gland through an inframandibular in- 
cision. Removal of the entire gland is 
usually necessary to clear up the condition 
and to prevent a recurrence in case of a 
calculus of long standing with the presence 
of chronic suppuration. It is apparent in 
the case reported here with the extensive 
suppuration and destruction present and 
also the presence of a few smaller stones 
in the substance of the gland that simple 
removal of the large stone would not have 
cleared up the symptoms in this case. New 
and Harper reported a recurrence of 
symptoms in 16.3 per cent of the cases 
in which a stone was removed through 
the mouth from the duct or gland without 
removal of the gland. 

Stones in the sublingual gland or duct 
may be removed by an incision directly 
over the stone and is not a difficult pro- 
cedure. When the stone is embedded in 
the substance of the gland, removal of 
the whole gland may be necessary. 

Harrison advises the removal of salivary 
calculi whether they produce symptoms 
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or not for they are a potential danger and up the symptoms and to prevent a re- 


may cause serious trouble later. cu 


SUMMARY 


The case history of a man forty-nine 
years old who had symptoms of a sub- 
maxillary salivary calculus for ten years is 
reported. Removal of the calculus with the 
whole salivary gland gave him complete 
relief of the symptoms with no recurrence. 

A calculus in the submaxillary gland or 
duct of long standing usually requires 
complete extirpation of the gland to clear 


Tue chief indication for operation 


rrence of the condition. 
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upon the parathyroid bodies is 


hyperparathyroidism. Transplantation of a parathyroid may rarely be indi- 
cated when it is removed by accident during thyroidectomy. 
From ‘Operations of General Surgery” by Thomas G. Orr (W. B. 


Saunders Company). 
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RUPTURED ANASTOMOTIC ANEURYSM OF GASTRIC 
ARTERIES* 


CASE REPORT AND REVIEW OF LITERATURE 


Cart E. Taytor, M.D. 
Assistant Surgeon, U.S.P.H.S.(R), U. S. Marine Hospital 
PITTSBURGH, PENNSYLVANIA 


UPTURED aneurysms of visceral 
vessels present an important differ- 
ential possibility when the diag- 

nosis of intra-abdominal hemorrhage is 
in question. This hemorrhage may occur 
either into a viscus, or more commonly, 
intraperitoneally. 

In a fairly complete survey of the litera- 
ture I have been unable to find any de- 
scription of a case similar to the one herein 
reported. The most commonly involved 
visceral vessels are the splenic and renal 
arteries. According to Rosenthal’s! review 
there are sixty-nine cases of aneurysm of 
the hepatic artery and five cases of 
aneurysm of the cystic artery in the litera- 
ture. Laipply? was able to find thirty-three 
acceptable cases of aneurysm of the celiac 
artery. Kimpton and Dalrymple* reported 
a small submucosal aneurysm, in a branch 
of the superior mesenteric artery, which 
was resected surgically. Segall* encoun- 
tered an asymptomatic pea-sized aneurysm 
of the gastroduodenal artery. 

Bianchedi’ in a complete review of the 
Furopean literature on aneurysms of the 
gastric arteries found that the cases could 
be divided into four general groups: The 
largest group included eleven cases in each 
of which there was rupture of an artery 
in an area of atheromatous widening. Most 
of these were very small and several had 
ruptured into the stomach causing recur- 
rent hematemesis. The second group was 
made up of congenital aneurysms and in- 
cluded Scheidegger’s and Hirschfeld’s cases 
in which an arterial aneurysm was found 
associated with marked varicosities of the 
gastric veins. In this group he also placed 
Delore, Comte and Labry’s case of general- 


ized ectasia of all the gastric vessels causing 
the entire stomach to pulsate in a re- 
markable manner. The third group in- 
cluded only a single questionable case of 
traumatic aneurysm. In the last group 
there were three cases of tiny, submucosal, 
bleeding aneurysms occurring in associ- 
ation with atrophic gastritis in chronic 
alcoholics. 

Hoelzer® and Loeper and Lemaire’ re- 
ported two instances of pin-head sized 
aneurysms being found in the centers of 
gastric ulcers. They suggested that the 
ulcers were secondary to repeated hemor- 
rhages from the aneurysms. Suloff’s* report 
was based on clinical data and is incon- 
clusive. Levy’ reported a case of multiple, 
large, arteriosclerotic aneurysms of the 
splenic, renal, gastric, and superior mesen- 
teric arteries. The gastric aneurysm was 
5 cm. in diameter and near the celiac axis. 


CASE REPORT 


The patient was a fifty year old, white 
engineer who had been on the Isthmus of 
Panama for two and one-half months. Except 
for the fact that he had had typhoid fever in 
1905, the family history and past history were 
not significant. 

On September 18, 1942, while working in a 
jungle outpost, he developed a headache and 
was found to have a temperature of 102°F. He 
took several capsules containing codeine, 
aspirin, and phenacetin and because the symp- 
toms persisted was admitted to Gorgas Hos- 
pital on September 22, 1942. He had developed 
anorexia on the day of admission but had no 
other gastrointestinal symptoms. 

Physical examination on admission was 
essentially negative except for a temperature 
of 103.2°F. His blood pressure was 138 mm. of 
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mercury systolic and 80 mm. diastolic. Exami- 
nation of the blood showed: hemoglobin, 75 
per cent (Tallqvist); erythrocytes, 4,340,000 
per cu. mm.; leucocytes, 13,400 per cu. mm.; 
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into shock for the third time. He failed to 
respond to the usual therapeutic measures, and 
died thirty minutes later in profound circula- 
tory collapse. 


enic artery, 


Fic. 1. Photograph of gastric aneurysm and branches of celiac axis dissected free from adjacent visceral 
structures. 


with 81 per cent neutrophiles and 19 per cent 
lymphocytes. In spite of a negative blood 
smear for malaria and the leucocytosis, a 
tentative diagnosis of malaria was made and 
30 gr. of quinine were given orally. The patient 
vomited once. On two occasions during the 
next day the patient suddenly went into shock; 
he showed pallor and cold perspiration and his 
blood pressure fell to 80 mm. of mercury sys- 
tolic and 50 mm. diastolic. Each time he 
responded promptly to stimulants and intra- 
venous fluids. He had also episodes of dramatic, 
severe, painful, spasm of the epigastric muscles 
on exertion or when palpation was attempted. 
There was slight tenderness in the epigastrium, 
nausea, and rectal urgency. No fluid wave 
could be elicited and between the spastic 
attacks the abdomen was soft. An electro- 
cardiogram was reported negative except for 
slight right axis deviation and sinus tachy- 
cardia; x-ray examination of the chest was 
negative. 

On September 23, 1942, the erythrocyte 
count was 4,020,000 per cu. mm.; the leucocyte 
count was 11,300 and 8,200 per cu. mm. with 
the neutrophiles increasing to 89 per cent. 
Malaria smears continued to be negative and 
the blood Kahn test was negative. Approxi- 
mately thirty hours after admission he went 


The body was embalmed immediately after 
death and a complete autopsy was performed 
sixteen hours later. Except for slight spleno- 
megaly, dependent pulmonary congestion, an 
adenoma of the thyroid, and three pigmented 
nevi of the face, the significant gross and micro- 
scopic pathological changes were limited to the 
stomach and peritoneal cavity. 

Gross description: The peritoneal cavity was 
filled with 2,200 cc. of free and clotted blood. 
Along the lesser curvature of the stomach there 
was a diffuse area of subserosal ecchymosis 
measuring 10.0 by 9.5 cm. Within this area 
and approximately 4 cm. proximal to the 
pylorus there was a firm, dark hematoma which 
measured 4.5 by 3.5 by 2.0 cm. Projecting 
through the tears in the serosa of the stomach, 
both above and below the gastrohepatic liga- 
ment, were three large and several small 
tongues of blood clot which measured as 
much as 1.3 cm. in thickness. The stomach and 
duodenum contained a small amount of gas 
and greenish-fluid but no blood. The mucosa 
was smooth and normal in appearance. The 
gastric arteries arose from the usual sites and 
appeared to be of average size. No evidence 
of arteriosclerosis or occlusion was found. The 
right and left gastric arteries entered the 
hematoma 2.5 and 6.3 cm., respectively, from 
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the pylorus. In the center of the hematoma 
they united in a shamrock-shaped aneurysmal 
dilatation. The vessels entered at the ends of 
the ovoid base of the aneurysm which measured 
1.5 by 0.7 cm. Ballooning out from the mucosal 
face of this aneurysm was a bulbous, pea-sized 
pouch which measured 0.8 by 0.7 cm. The 
wall of the aneurysm was very thin and it 
contained hard, black, blood clot. X-rays 
showed no calcification. A probe was passed 
through a narrow free channel through the 
ovoid portion of the aneurysm. At the pyloric 
end of the aneurysm, in the fold between the 
bulbous and ovoid portions, was a ragged, 
irregular tear measuring 0.6 cm. in length. 
The rest of the gastrointestinal tract was 
normal. 

Microscopic description: The wall of the 
gastric aneurysm was very thin, being com- 
posed of only a few layers of smooth muscle 
fibers. In some places clusters of erythrocytes 
had extended between muscle layers causing 
them to undergo partial disintegration. No 
evidence of sclerosis or inflammatory reaction 
was seen in the wall of the aneurysm or 
adjacent blood vessels. The lumen of the 
aneurysm was partially filled with a dense 
blood clot showing cellular disintegration, 
laking, and leukocytic infiltration. A few 
slender strands of connective tissue extended 
through this blood clot. The patent channel 
comprised about one-fourth of the lumen of the 
aneurysm and contained well preserved blood 
cells. No endothelial lining or evidence of 
canalization could be discerned. In the hema- 
toma immediately around the aneurysm there 
were many foci of intense polymorphonuclear 
infiltration and moderate fibroblastic activity, 
while peripherally in the hematoma the eryth- 
rocytes were well preserved and there was no 
evidence of inflammatory reaction or organiza- 
tion. Obviously the aneurysm had been leaking 
into the subserosa for some time prior to its 
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final complete rupture. The hemorrhage ex- 
tended into the muscular layers of the gastric 
wall but the submucosa and mucosa were 
entirely normal. The serosa over the hema- 
toma was thin and hyalinized. 


SUMMARY 


An anastomotic aneurysm of the right 
and left gastric arteries which ruptured 
causing profuse intraperitoneal hemorrhage 
has been described. No reports of similar 
cases have been found. 
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HYPERTROPHIC GASTRITIS SIMULATING CARCINOMA* 


M. Harris, M.D. 
Passed Assistant Surgeon (R), United States Public Health Service 
BELLE GLADE, FLORIDA 


HE fact that chronic hypertrophic 
gastritis may occur in a form which 
is clinically indistinguishable from 


While the importance of syphilitic gas- 


tritis in producing prepyloric and antral 
stenosis is well recognized,” little emphasis 


Fic. 1. X-ray taken on admission November 11, 1943, show- 
ing the cylindrical stenosis of prepyloric segment with 


incomplete obstruction. 


carcinoma was first reported by Brunn 
and Pearl in 1926.! Since then similar 
cases have been described by Schindler,”* 
Brunn and Gold,‘ Vass and Sirca,® Free- 
man, et al.®° and others.”*? These reports 
were about equally divided between the 
polypoid form of gastritis and the stenos- 
ing hypertrophic variety. 


has been given to the non-specific form of 
hypertrophic gastritis which may produce 


a similar lesion. 

Ruffin, et al.!! estimates that gastritis 
unassociated with ulcer is found by gastro- 
scopy in 3 per cent of the general popu- 
lation; 50 per cent of this number is of the 
hypertrophic form, which gives an inci- 


* From The Migratory Labor Hospital, Belle Glade, Florida. 
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dence of 1.5 per cent for this type lesion. 
A similar incidence is quoted by Schindler!” 
and Carey.'* X-ray findings, laboratory 


Fic. 2. Film taken after three and one-half weeks’ 
conservative therapy showing little change in 
the funnel-shaped deformity. 

findings, and clinical symptomatology are 

unreliable in this disease. Clinically the 

diagnosis can only be made with certainty 
by gastroscopy.!* 


Fic. 4. Gross specimen re- 
veals mucosal pattern 
completely replaced by 
nodular granulations; 
the pyloric mucosa was 
fairly normal. 


Even after gastroscopic examination and 
complete x-ray studies there are a number 
of cases in which final judgment between 
carcinoma and gastritis is still doubtful. 
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Since biopsy is not possible through a 
gastroscope all such cases must be explored 
surgically. Some workers‘ have advised 


Fic 3. Film taken ten days after Hofmeister 
resection. Arrow indicates the anastomosis; 
about one-fifth of the stomach remains. 

biopsy of the lesion with delay of the 
resection, since frozen sections are usually 
unsatisfactory. Konjetzny and Floercken 
have advocated resection, since this pro- 
cedure not only makes a positive diagnosis 
but effects a cure as well.!§ Schindler recom- 
mends resection for isolated polypoid gas- 
tritis of the antrum which he believes is a 
precancerous lesion.'* At the present time 
there is a great difference of opinion as to 
the significance of gastritis as a precursor 
of cancer. The polypoid form is prob- 
ably the most dangerous type from this 
standpoint. 

Gastric resection may well come to be 
the treatment of choice for a number of 
these cases. Swalm, et al.” have followed 
by periodic gastroscopy the course of a 
large group of cases receiving various 
forms of treatment. Their conclusion is 
that neither the hypertrophic nor atrophic 
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form of gastritis is amenable to any known 
type of conservative therapy. 
At the present time resection should be 


A 
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of the time it occurred from ten to thirty 


minutes after his meals. During the past 
month he had vomited even after drinking 


B 


Fic. 5. A, section shows dense infiltration of mucosal layer with inflammatory cells. Insert shown 
in Fig. 5a. B, an enlargement of the outlined square in Fig. 54 shows the cells to be neutrophils, 


plasma cells, and lymphocytes. 


considered only where there exists one of 
the following: (1) any doubt of the pres- 
ence of carcinoma; (2) obstruction; and 
(3) localized polypoid gastritis which 1s 
considered to be precancerous. 

In the case presented below a diagnosis 
of probable carcinoma and possible syphilis 
was made after a thorough clinical, labora- 
tory, and x-ray study. At the time of 
operation no more definite diagnosis could 
be made. The pathologist’s report was 
hypertrophic gastritis. 


CASE REPORT 


A negro male, age forty-six years, was 
admitted to the Migratory Labor Hospital, 
Belle Glade, Fla., on February 17, 1944, be- 
cause of persistent vomiting. The vomiting 
began seven months before admission, at 
which time it followed shortly after his meals. 
At first it occurred irregularly but became 
progressively more and more frequent. Most 


water. The vomiting had never been projectile 
or contained any blood, and he had never 
noted any abnormal color of his stool. He 
never complained of any severe pain, but did 
have slight “heart burn and sour belching.” 
He had lost fifty-five pounds in weight during 
the past six months. His appetite was poor, 
and he felt weak and short of breath on 
exertion. The patient never had any gastric 
complaints previous to the present illness. 
Twenty-five years ago he took five mjections 
of “606.” He has had no further treatment or 
other related diseases. 

On admission the temperature was 98.6°F., 
the pulse rate 90; respiratory rate 18; and the 
blood pressure 110/80. The man was extremely 
emaciated with a very dry and loose skin. The 
thoracic cage was particularly prominent. 
There was no adenopathy except slight shotty 
nodes in the inguinal region. Heart and lungs 
were not remarkable. There was very slight 
tenderness in the mid-epigastrium, but no 
palpable mass could be found. The remainder 
of the examination revealed nothing significant. 
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Fluoroscopic and film study of the stomach 
with a barium meal taken on admission re- 
vealed an annular constricted area in the pre- 
pyloric region, cylindrical in type, and about 
2 inches in length. (Fig. 1.) This segment 
appeared somewhat rigid, but the obstruction 
was not complete. Enough barium passed the 
lesion to fill the duodenum which ballooned 
out well, but the mucosa here appeared to be 
somewhat distorted. The remainder of the 
stomach showed a very irregular atypical 
mucosal pattern, and fluoroscopy six hours 
after the barium meal revealed about 50 per 
cent retention in the stomach. 

An x-ray consultant* interpreted the stom- 
ach film to be ‘probable carcinoma, possible 
gastric syphilis.’ Our clinical impression was 
the same. 

The red cell count on admission was 4,200,- 
000 with 74 per cent hemoglobin. The white 
cell count totaled 4,950 cells with 3 per cent 
eosinophils, 23 per cent lynphocytes, 15 per 
cent monocytes, and 59 per cent neutrophils. 
The urine showed slight trace of albumin and 
an occasional pus cell. The Kahn was strongly 
positive on two occasions. The stool was nega- 
tive for blood. A gastric analysis showed total 
acidity of 17.6 with no free hydrochloric acid. 
Gastric washings were positive for blood and 
bile. An examination of the spinal fluid showed 
no increase in cells or protein and a negative 
Kahn. The plasma protein level was 5.8 Gm. 
per cent. 

Peritoneoscopic examination revealed the 
liver to be grossly normal. There was con- 
siderable lymphadenopathy along the greater 
and lesser curvatures of the stomach, but no 
definite mass was discernable. The stomach 
wall had an abnormally red appearance, but 
no other details were made out. Gastroscopic 
examination was not done. 

Because of the definite history of inade- 
quately treated syphilis in the past, and the 
compatible lesion of the stomach, the patient 
was tried on soluble bismuth therapy plus a 
Sippy regime with belladonna and alkali for 
three and a half weeks. At the end of this period 
the patient was clinically unimproved. He 
always vomited after ingestion of solid food, 
and usually after water was given. He gained 
no weight. He had received four plasma trans- 
fusions and two clyses daily containing 1,500 
ce. of glucose and saline with cevitamic acid, 

*Dr. H. S. Weens, Radiologist, Grady Hospital, 
Atlanta, Ga. 
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nicotinic acid, and thiamine chloride added. He 
appeared fairly well hydrated, but otherwise 
there was little change. Fluoroscopic and film 
study was repeated, and no significant change 
could be noted in the appearance of the stom- 
ach. (Fig. 2.) 

An exploratory laparotomy was performed 
on March 15, 1944. At operation the prepyloric 
and antral portions of the stomach presented a 
greatly thickened and indurated wall which 
extended up approximately two-thirds of the 
entire stomach. The greater and lesser omenta 
were studded with enlarged edematous lymph 
nodes. The liver was grossly normal. The 
impression at that time was that this probably 
represented an annular carcinoma with marked 
surrounding gastritis and lymphadenitis. A 
resection was done removing four-fifths of the 
stomach along with all adjacent lymph nodes. 
A Hofmeister type anastamosis was done, 
bringing the jejunum anterior to the colon. 
(Fig. 3.) 

The patient’s post-operative course was 
uneventful. He was placed on a Sippy regime 
on the fourth day, and he gained 20 pounds 
during the next thirty days of his hospitaliza- 
tion. He has had no further pain or vomiting 
since discharge, and now does regular farm 
labor. 

On opening the gross specimen of the 
stomach the mucous membrane was found to 
be completely replaced by nodular granulations 
which appeared intensely red. The pyloric 
mucosa and a small area just proximal to the 
pylorus appeared fairly normal. (Fig. 4.) The 
pathologist’s report* was “hypertrophic (scle- 
rotic) gastritis with no evidence of syphilis or 
malignancy.” (Fig. 5.) 


SUMMARY 


1. The literature on gastritis simulating 
carcinoma is briefly reviewed. 

2. The criteria for surgical intervention 
in gastritis are listed. 

3. A case of hypertrophic gastritis which 
could not be clinically distinguished from 
carcinoma and which responded well to 
resection is presented. 
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. Quoted by Brunn.‘ 


DisRUPTION or eventration of abdominal wounds usually occurs 
between the seventh and eleventh days after operation, after the use of 
vertical incisions closed with catgut. Wound infection, drainage, cough 
or other strain favors the disruption. After a secondary closure, a second- 


ary eventration may occur. 


From ‘Principles and Practice of Surgery” by W. Wayne Babcock 


(Lea & Febiger). 
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REMOVAL OF METALLIC BODIES WITH THE AID OF A 
METAL LOCATOR 


James H. SKILEs, M.D. 
Surgical Staff, West Suburban Hospital 
OAK PARK, ILLINOIS 


HE removal of foreign bodies has al- 
ways been accompanied by a consider- 
able amount of uncertainty. Often an 


Fic. 


1. Anterior posterior view of spine in 
Case |. 

apparently easy procedure becomes ex- 
asperating and time consuming. X-rays 
and the fluoroscope have greatly simplified 
the problem. A special technic for the 
removal of broken spinal needles has been 
described by Dr. Frank H. Lahey.! A 
metal locator has proved of great value in 
the accurate localization of meta bodies. 
It was described by Dr. J. J. Moorhead 
in an article on his experiences at Pearl 
Harbor.” It was used by Dr. Moorhead in 
the removal of an intraspinal bullet. 

The metal locator is manufactured in 
New York* and is the invention of Samuel 
Berman. It is about the size of a portable 
radio. It works on the same principle as a 
mine detector—an electromagnetic induc- 
tion apparatus. When a metallic body is 


* Waugh Laboratories. 
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approached a dial registers its proximity 
and a sound is heard. The nearer the locator 
is to the object, the higher the dial registers 


Fic. 2. Lateral view of spine in Case 1. 


and the higher pitch to the sound. A 
reading may be taken on a similar metallic 
object to estimate the distance to the 
object to be removed. The following two 
cases illustrate its use: 


CASE REPORTS 


CaseEt. Mrs. S. entered the West Suburban 
Hospital suffering from pneumococcic men- 
ingitis. During the administration of penicillin 
intraspinally an erusto stainless steel spinal 
needle broke off leaving about one and one- 
fourth inches in the back extending into the 
hiatus. (Fig. 1.) No immediate attempt was 
made to remove the broken needle. When the 
patient had fully recovered from the meningitis, 
a protracted and unsuccessful search was made 
through a generous incision. On April 13, 1944, 
the patient was again operated upon and, with 
the aid of the locator, the needle was re- 
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moved in fifteen minutes. Convalescence was 
uneventful. 


Case ul. Mrs. L. entered the West Sub- 


Fic. 3. Anterior posterior view of knee 
in Case 11. 


urban Hospital May 22, 1944, complaining of 
a needle in her knee. She had been suffering 
from a painful knee over two years and had 
been treated for arthritis at several spas. 
Finally, after two years an x-ray disclosed the 
presence of a needle anterior to the knee joint 
and posterior to the patellar tendon. (Fig. 2.) 
The day following admission, an incision was 
made medial to the patella and the joint 
entered. The locator was introduced into the 
joint and showed the exact location of the 
needle. An additional small incision was made 
immediately over this site and the needle easily 
removed. The time for the removal was fifteen 
minutes. The patient was able to walk on the 
second postoperative day with practically no 
pain. She left the hospital on the sixth post- 
operative day and made a very satisfactory 
recovery. 


COMMENT 


The use of a metal locator will un- 
doubtedly become more frequent due to 
its use by the armed forces. At Pearl 
Harbor its aid was dramatic. Recently it 
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was used by Dr. E. W. A. Alexander in 
New York in the removal of a needle from 
the heart.’ 


Fic. 4. Lateral view of knee in Case 11. 


Several points in technic might be in 
order. The operator of the apparatus must 
be scrubbed and gowned. The small tip 
that is introduced into the wound Is cov- 
ered by sterile latex. In introducing the tip 
into the wound one should avoid any pres- 
sure on the end of the needle as such 
pressure on a spinal needle has displaced 
it forward until it has been more difficult 
to remove.‘ Similarly, pressure by the tip 
on a needle in the knee joint has displaced 
it backward into the popliteal space.’ 


SUMMARY 


1. A metal locator is a definite addition 


to operating room equipment. 
2. Two case reports are submitted. 
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A SIMPLIFIED HUMERAL SPLINT 


ARNOLD A. SPIEGLER, M.D. 


Adjunct Orthopedist, Jewish Hospital of Brooklyn; Assistant Orthopedist, New York Post-Graduate Medical 
School and Hospital 


BROOKLYN, NEW YORK 


UMEROUS types of splints for fixa- 
tion of the shoulder and shaft of the 
humerus have been devised. Many 


bent manually or with bending irons to 
any desirable angle, thus producing a 
vertical or fixed portion, and a humeral or 


Fic. 1. Splint consists of two padded galvanized tin plates, 
held together by a median malleable metal strip; three 
webbed straps are riveted to the median metal strip. 


of these are cumbersome, difficult to 
manipulate, heavy and expensive. It oc- 
curred to the author that a splint, simple 
in construction, efficient and inexpensive 
would be advantageous. The purpose, 
therefore, of this paper is to present in 
concise fashion the details of a new type of 
apparatus which appears to fulfil all of the 
above criteria. The device has been used 
in sixty-nine cases of various types, such 
as, a number of fractures at the upper end 
of the humerus, dislocation of the shoulder, 
bursitis, tendonitis and as a convalescent 
support following open operation of and 
about the shoulder. 

The splint devised consists of a strip of 
malleable metal, two galvanized tin plates, 
and three webbed straps. The malleable 
strip or “cold roll metal” is 18 inches long, 
34 inch wide and \ inch thick. It can be 


268 


movable portion. Adjustments can be 
made quickly, inasmuch as the metal strip 
lends itself readily to bending. A well 
padded galvanized tin plate, 8 by 4 inches, 
upon which the arm rests, is attached to 
the outer end of the humeral section of the 
metal strip with the aid of several rivets. 
In like manner, a padded galvanized tin 
plate 8 by 5 inches is attached to the lower 
end of the vertical portion of the malleable 
strip. This plate is molded against the side 
of the body above the crest of the ilium. 
The vertical metal strip is placed high up 
in the axilla and somewhat anterior to the 
mid-axillary line. Three webbed straps, 
each 48 inches long and 13g inches wide 
are attached to the vertical eas at equal 
distances by means of a single rivet. The 
two lower straps are placed horizontally 
about the body, while the third strap is 
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fastened about the opposite shoulder. A cealed within the sleeve of a shirt, dress or 
collar and cuff, or cravat sling, may be _ coat; and by rotating the straps completely 
applied from the neck to the wrist. around, with the individual rivets acting 


Fic. 2. The metal strip hasbeen Fic. 3. The metal strip has been Fic. 4. Humeral portion of the 
bent to the desired angle bent to produce moderate splint is concealed within a 
(marked abduction) and the abduction. sleeve; the vertical portion 
webbed straps are properly may also be concealed. 
secured. 


There are other desirable features, such as pivots, the splint may be fixed to the 
as, the horizontal portion may be con-_ right or left side of the body. 


B. KoveNn, M.D. 


Attending Orthopedic Surgeon, Jewish and Beth-El 
Hospitals 


BROOKLYN, 


E have used the Boehler type of 

walking iron incorporated in plaster 

for fractures of one leg satisfac- 
torily. However, a situation arose in which 
a patient fractured both os calces. In this 
case our mechanic was instructed to add a 
sole foot plate to the tron. (Fig. 1.) To 
insure stability an angle bar was riveted 
from the front of the plate to the upright. 
For better locomotion a leather sole was 
riveted to the plate. The front of the plate 
has been bent slightly upward to overcome 
the tendency of scraping. 

Since the first application there were 
three additional cases in which the mecha- 
nism was satisfactorily applied: (1) Frac- 
tures of both legs which necessitated the 
application of a Lane plate in one tibia. 
After six weeks walking was permitted 
with tight fitting casts in which walkers 


A WALKING IRON WITH A FOOT PLATE 


AND 


M. T. Koven, M.D. 


Associate Attending Orthopedic Surgeon, Jewish 
and Beth-EI Hospitals 


NEW YORK 


were incorporated. (2) Fracture of both 
legs: one a spiral fracture through the 
middle of the leg, and in the other a 
plateau fracture of the tibia in which a 
Barr bolt was incorporated. Walking was 
permitted after five weeks. (3) An adult 
male with rigid flat feet was manipulated 
under anesthesia. After correction the feet 
were placed in extreme inversion and casts 
were applied in the same position. Walk- 
ers were incorporated on the following day 
and the patient walked about satisfactorily. 


SUMMARY 


A modified Boehler walking iron is 
applicable in cases in which both feet and 
legs are encased in plaster. This allows for 
earlier locomotion with greater ease and 
stability. 
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Fic. 2. Front view; standing on both Fic. 3. Side view in act of taking 
feet. a step. 
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ARNALDUS VILLANOVA 


INCUNABULA MEDICA IX 


CuNHA,; M.D. 
SAN FRANCISCO, CALIFORNIA 


continue the direct sequence of the 
distribution or spread of medical 
knowledge in the thirteenth century, 
one passes from Fra Bartolomeo to his 
most illustrious pupil, Albertus Magnus, 
who in turn had two pupils who acquired 
world fame and were instrumental factors 
in moulding scientific and philosophic 
thought, Thomas Aquinas and Arnaldus 
Villanova. Arnaldus de Villanova did not 
reap the great worldly acclaim and fame 
of his teacher, nor that of his colleague. 
His life and his work have been more 
obscured, although from the standpoint 
of actual contribution to medicine he is 
usually as important as his three predeces- 
sors, If not more so. 

There have been wide discrepancies of 
opinion as to just when and where he was 
born. It is believed that the year 1245 
is probably correct, but the actual place 
of his birth has never been definitely 
established. Part of this confusion can 
be accounted for by his name “ villanova.” 
Some have believed that this was probably 
the name of the town where he was born, 
as It was a custom of the time to adopt 
the name of one’s birthplace. The literal 
translation of his name, “Arnaldus from 
Villanova” would fit into this concept. 
The name being of Italian or Spanish 
derivation, it was thought by some that 
he was either a Spaniard or an Italian. 
There existed in Spain, and also in France, 
in the Provence region particularly, many 
small villages called Villanova and each 
one of these laid some claim to being 
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the birthplace of Arnaldus; none, however, 
was able to support the claim. 

French authorities claim that he was a 
Frenchman, born in a small village called 
Villeneuve-Loubet in the Provence region. 
They base this claim on the fact that he 
once dedicated one of his works to Robert, 
King of Naples and Count of Provence, 
stating in the dedication page that the 
work was from one of Robert’s loyal 
subjects. Documental historical evidence 
also exists that a very wealthy and royal 
family named Villeneuve lived in the 
eleventh and twelfth centuries and part 
of the thirteenth in Provence, and that 
this town of Villeneuve was a part of 
their royal domain. Those who claim other 
origin for Arnaldus state for authority 
that in the preface of his book ‘‘ De Vinis”’ 
he writes, “Poverty was my companion 
in my younger years,” and that, therefore, 
he could not have sprung from such rich 
and powerful people. These biographers 
maintain that the French authorities 
have also confused him as being of another 
family, that of the Marquis of Villeneuve, 
royal, rich and endowed with vast domains. 
However, the debated point as to where 
and when he was born is really of little 
significance when compared to the story of 
the man himself and his achievement. 

He first attracted attention at a small 
school at Aix, in France, where he studied 
mainly languages, Greek, Hebrew and 
Latin. As it was essential to the study 
of medicine at that time that one should 
be familiar with Arabic, he was next 
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heard from as a student in Spain, at the 
source of existent medical manuscripts, 
and where all of the medical texts were 
in the Arabian language. * 

It is then supposed that his medical 
studies proper were acquired at the Uni- 
versity of Montpellier, back again in 
France, and that at the time of his study- 
ing there he was probably about twenty- 
five years old. That this is possibly very 
true is confirmed by the fact that there 
exists a written manuscript in the form 
of a Papal Bull, issued by Pope Clement V 
about the year 1270, covering the rules 
and regulations for obtaining credits at 
the University of Montpellier, based upon 
information and facts furnished the Pope 
by one Arnaldus Villanova, and his name 
is specifically mentioned. 

There exists also another manuscript 
which is owned by the University at 
Cambridge corroborating his connection 
with Montpellier at this time. The title 
of the manuscript is: 

“LIBER DE REGIMINE VITAE HU- 
MANAE EDITUS E PERITO VIRO, 
MAGISTRO ARNALDO DE VILLA- 
NOVA, IN PRAECLARO STUDIO 
MONTISPESS VLANI.” 

Following his studies at Montpellier 
he is supposed to have returned to the 
town of Villeneuve in Provence and to 
have practiced medicine there and in the 
surrounding country. Feeling, however, 
that his medical knowledge was rather 
meager he returned once again to Mont- 
pellier to study physics and philosophy. 
In order to clarify further that he could 
not be the son of a royal or wealthy 
family, it is known that his means of 


*The names of Rhazes, Avensoar, Abucassis were 
the heritage of Spanish medicine, and these names lived 
on from their much earlier times in the written manu- 
scripts which they had left behind and which in most 
cases had become the property of either royalty, in the 
persons of the Spanish kings, or of the Popes, etc. The 
Dominicans and Franciscans were avid collectors of 
scientific and philosophical manuscripts, but of course, 
could not compete in a situation where, more often than 
not, the author dedicated his opus to his king, or if 
more religiously inclined to the Pope, and presented 
him with probably the only copy then existent. 
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support while at the University was 
derived partly from tutoring and partly 
by practicing medicine whenever the 
opportunity offered itself. 

Having completed as much as it was 
possible to obtain at Montpellier in the 
study of the sciences, he went on to 
Paris, which at this particular time en- 
joyed a tremendous reputation among 
the learned and intellectual throughout 
Europe. This reputation was principally 
because of the presence there of Albertus 
Magnus, as a lecturer of the Faculty, 
considered the most able and brilliant 
mind of his time.* Here Arnaldus met as 
fellow students Thomas Aquinas and 
Roger Bacon. These two represented the 
keenest minds among the many learned 
students who had flocked to Paris from 
all over Europe in order to hear the 
Dominican Albertus Magnus lecture. In 
Paris, amid such favorable environment, 
Arnaldus buried himself in the study of 
philosophy and theology. 

The philosophy which Albertus Magnus 
expounded was that of Aristotle, except 
that he tried to reconcile all of his theories 
and hypotheses to the general laws of 
nature, as it existed in everyday surround- 
ings and actions, and also to adapt this 
philosophy to the laws promulgated by 
the theology of the Church that it might 
be acceptable to such a powerful body. 

As mentioned previously, Arnaldus was 
obliged to earn funds for his existence. 
In Paris, therefore, he set himself up as a 
tutor to younger and more immature 
students and practiced medicine as a 
sideline when possible. In this respect 
he differed materially from his teacher, 
Albertus Magnus, and his fellow student, 
Thomas Aquinas, both of whom were 
extremely wealthy and came from very 
prominent and powerful families. 

Arnaldus spent ten years in Paris study- 
ing philosophy and practicing medicine, 
then returned once again to Montpellier. 


* Cunha, F. Albertus Magnus. Am. J. Surg., 64: 420, 
1944. 
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Montpellier had acquired a world wide 
fame because of the excellence of its 
school of medicine. Many famous pro- 
fessors attracted large numbers of students 
to the school. It was not long before 
Arnaldus himself attracted considerable 
attention and favorable comment, because 
of his own store of knowledge. He was 
able to obtain a professorship at the 
University, which he not only desired, 
but actually needed. The professorship 


carried a small stipend upon which he. 


could live. 

In the Archives of the University the 
following notation was recorded by a 
later President of the Faculty: “In the 
entire history of our school its period 
of greatest glory was undoubtedly that 
of the Middle Ages, and the greatest 
name during this period was without 
any doubt that of Arnaldus of Villanova, 
the first one of the great doctors and 
surgeons who struck out originally along 
original and untrod paths and did not 
follow slave-like the precepts of the 
Arabian and Greek teachings.” This is 
all the more significant in that, although 
steeped in the Arabian as the result of his 
residence and studies in Spain, he was 
sufficiently individualistic to break away 
completely from this influence. 

In spite of the fact that his fame and 
practice became all that could be wished 
for in Montpellier, he apparently could 
not be held in one place for any great 
length of time. Desiring to know even 
more about the medical dogmas of the 
old Arabian doctors, he went to Spain 
again in order to be in the very heart 
and midst of these teachings, where he 
might have personal access to the original 
writings. His reputation at Montpellier 
preceded him to Spain, and he arrived in 
Barcelona in 1286 amid great popular 
acclaim. These were the days when intel- 
lectual capacity, although possibly envied, 
was admired and cheered by the mob, in 
strange contrast to the reaction of sup- 
posedly more enlightened times. 

He found it necessary, however, to 
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study more deeply and intensely the 
Arabian language, so that for some space 
of time he did not engage in either teach- 
ing or medical practice, except for one 
most notable instance. This was the case 
of his Highness, Pierre III, King of 
Aragon, who was dangerously ill of some 
unknown malady, and Arnaldus was by 
royal command ordered to see him in 
consultation. The disease was apparently 
an obscure one and history has not 
recorded details, only that, despite all 
medical care, it was not possible to save 
the King’s life and he died a few days after 
this consultation. The unsuccessful out- 
come of this prominent and _ illustrious 
case disturbed Arnaldus mentally to such 
an extent that, in spite of all efforts on 
the part of his friends and _ scientific 
brethren to keep him there, and in spite of 
promises of even great rewards from 
royalty, he would not remain any longer in 
Spain. 

The story has been fabricated that 
because of the lack of success in this 
prominent case, he was excommunicated 
from the Church and forced to leave Spain, 
that he did not leave entirely of his own 
accord. At any rate, whichever of these 
two versions of his reason for leaving 
Spain was true, he was next heard from in 
Italy. Here he became interested in that 
fetish of the Middle Ages, the transmuta- 
tion of base metal into gold, the stone 
of the philosophers, the search for a 
Golden Fleece, and it is recorded that he 
gave a public demonstration in the great 
square of Rome of the transmutation of 
mercury into gold. Whether his interest 
in alchemy was pecuniary, fostered by a 
desire to acquire riches, or merely a 
sincere attempt to prove or disprove 
those results which were reported every- 
where as having been obtained by pos- 
sessors of the secrets of alchemical science, 
it is difficult to say. 

From Rome he journeyed again to Paris, 
there to lecture in botany and medicine 
at the University, but this time,he ran 
into a multitude of difficulties because 
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the doctrines which he expounded in his 
lectures were contrary to those taught by 
the Church. Some of these are of interest: 
He maintained that works of charity and 
such, as, for example, the practice of 
medicine, were much more agreeable to 
the eyes of the Lord than the celebration 
of mass. He could hardly have expected 
the Church to allow that opinion to pass 
on, placing doctors on a higher social 
and religious plane than priests. Another 
of his teachings was that only those would 
be condemned to damnation who by them- 
selves set a bad example. Still another 
was that Papal Bulls were only the work 
of a human and were not handed down by 
Divine hands or inspiration. He was against 
all religious orders, Dominican, Franciscan 
and otherwise because they were more 
political than religious. Is it any wonder 
that he and his writings were relegated to 
obscurity by the ecclesiastical hierarchy? 

At this time in Paris astrology was 
the fashionable and popular science, so 
Arnaldus began to lecture on the influence 
of terrestrial bodies upon earthly events, 
such as the action of the moon, the position 
of the sun, etc. It is recorded that once he 
overstepped himself and went to a height 
of absurdity in his lectures, by proclaiming 
that the end of the world would take 
place in the year 1335. Explanations of 
this pronouncement only added to his 
academic difficulties. 

Having incurred already the persecution 
of the Church, he had now exposed himself 
by such statements to the inquisition of 
Pope Alexander IV, who had established 
Inquisitors all over France at the request 
of St. Louis, King of France. 

Arnaldus found that it would be rather 
dangerous to his person to remain in 
France any longer and it is thought that 
he went to Naples, where he had some time 
earlier been offered the post of physician 
to King Charles II. Others claim that at 
this time he returned to Spain in another 
attempt to study more deeply the science 
of the Arabian physicians. 

In historical documents, however, it is 
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recorded that at this time he became 
entangled in political matters in Spain, 
in the rdle of ambassador to Naples for 
Frederick II, King of Sicily and a brother 
of King Charles of Naples. Apparently 
a warm personal friendship with King 
Charles ensued and he remained in Naples, 
not only as personal physician to the King, 
but also in the réle of intimate counsellor. 
This was due in part to the fact that the 
King of Naples was an intellectual, an 
ardent student, a seeker of knowledge, 
and desired naturally to have about him a 
man possessing the mental caliber of 
Arnaldus. 

Here, under the patronage of the King, 
he published only one manuscript, which 
was apparently of little importance as 
there exists little literature concerning it. 

He could have remained in Naples under 
the patronage of the King, living at ease 
to a ripe old age, but again wanderlust, 
or a restless inquiring mind occupied with 
little intellectual effort in Naples, caused 
him to move on again to Paris. He ad- 
vanced as his reason merely that he desired 
to publish his works in Paris where more 
satisfactory surroundings existed for the 
writing and arranging of manuscripts. 

He therefore left Naples and en route 
passed through the town of Avignon 
where his fame had preceded him. He was 
offered the post as personal physician to 
the Pope, Clement V; but in spite of the 
many advantages which the position might 
give him, he refused it and continued 
on his journey to Paris. It has been 
pointed out by historians that the story 
of his having been excommunicated from 
Spain could not have been a true one, as 
otherwise he would never have been 
offered the post of personal physician to 
the Pope. 

It was this Pope, Clement V, who later 
issued a Bull with regard to the University 
of Montpellier, in which mention is made 
of Arnaldus de Villanova as professor of 
medicine and science. 

Arriving in Paris he set himself immedi- 
ately to convert his vast amount of notes 
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into manuscript form for publication. In 
those times, publication meant that per- 
haps three, four, possibly a few more 
copies of these notes would be transcribed 
by hand onto vellum or parchment by 
scribes proficient in that work, possibly 
illuminated by an occasional inspired one, 
and then these copies would pass from 
hand to hand to be read by interested 
scholars. Later some desirous soul, eager 
to labor, might set himself down to make 
a copy for his own personal use, or have 
it copied by a paid scribe. This process 
was to repeat itself over and over again 
until two hundred years later, when with 
Gutenberg’s discovery of the process of 
printing, came the transition stage of 
knowledge, the passage from the hand 
written manuscript to the printed page. 

The greatest mistake Arnaldus made 
was in repeatedly suggesting reforms in 
theological science, which were particularly 
distasteful to the Church. A Dominican, 
Bzovius, professor of theology at Bologne, 
published a work of his own in which he 
excoriated Arnaldus as being in league 
with the devil, and claimed that very 
good evidence of this was his ability to 
transmutate metals into gold. He also 
took up various parts of the theories 
promulgated and published by Arnaldus, 
and by changing a word here or there, 
altered the meaning of the text completely 
and tried to make it appear that the 
entire work was an absurdity—and he 
succeeded in no mean degree. 

The Dominican also attacked the sym- 
bolical or mystic language used by 
Arnaldus in describing his alchemical 
experiments. As nobody knew exactly the 
meaning of any of these symbols, he 
attempted to make the entire work appear 
absurd and ridiculous. 

On top of all of this controversy, a 
charge of heresy was launched against 
Arnaldus’ works by his own alma mater, 
the University of Paris, egged on mainly 
by the Inquisition. An order was issued 
for his arrest. As trial before the Inquisitor 
usually ended by being burned at the 
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stake along with one’s writings, it was 
time to move on. After undergoing numer- 
ous risky escapades getting away, he 
succeeded in reaching a seaport of France 
and left secretly by ship for Sicily. 

The King of Sicily received him with all 
the distinction accorded to a fugitive 
genius of science. He gave him his official 
protection against the Church and all of 
his enemies. Apparently Arnaldus was 
predestined to keep on the move, however, 
and not to remain in any one place for 
any length of time because he soon moved 
on again. 

Pope Clement V, who had offered 
Arnaldus the post of personal physician, 
had become dangerously ill at Avignon. 
He sent for Arnaldus, offering to have all 
persecution of him by the Church stopped 
and all laws promulgated against him 
lifted. So Arnaldus is found again on the 
way to France, sailing from Sicily. This 
voyage, however, was to end that ever 
present wanderlust, because just as the 
ship was in sight of the French coast, 
he became violently ill with some ab- 
dominal ailment and died before he could 
land. This was in the year 1313. 

Pope Clement had admired the medical 
ability of Arnaldus so much, that Arnaldus 
in turn, while in Paris publishing his 
works, -had dedicated a volume entitled 
“‘Praxis Medica” to him. After his death 
it could not be found, although a careful 
search was made under the personal 
orders of the Pope. 

Although Pope Clement has ordered that 
all bans of the Church against Arnaldus 
were to be lifted, four years later before 
a tribunal of the Inquisition thirteen 
of his books were placed on the proscribed 
list and condemned to be destroyed. 

In spite of his apparently roving, hectic 
life with its attendant difficulties and 
persecutions, Arnaldus is to be ranked as 
one of the greatest minds of his century. As 
a philosopher and as a practicing physician, 
he enjoyed a tremendous reputation among 
his contemporaries. 
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One has to search, of course, for a 
reason for this reputation and there is no 
better place to search than in his own 
writing. He published a large number of 
manuscripts, although mostly they were 
very short. They consisted more of a 
compilation of his personal experiences in 
cases and in consultations, rather than of 
true text treatises on any particular 
subject. 

As an example of his studiousness and 
his research, his tract “‘De Venenis”’ 
contains a description of an excoriation 
of the intestinal] tract produced by arsenic 
which is so accurate that it could only 
have been made by Arnaldus defying 
the law and prejudice of his time and 
opening the cadaver after death and 
recording the findings. 

The most important of all his works is 
his ‘“‘De Vinis.” Here he describes the 
methods of preparing alcohol, distilling 
of essential oils, medicinal wines, etc. A 
large number of the substances which he 
describes are taken from Oriental sources 


and are not original with him; but they 
were unknown to his time and to his 
contemporaries, and it was his diligent 
study and research which brought them 
to light. Many originated with Pliny and 
had been previously described by him. 


The “De Vinis” was dedicated to the 
King of Sicily who had befriended him. 
The process of distillation, although 
originated by the ancients, had fallen into 
disuse and been almost completely for- 
gotten, but was revived by Arnaldus 
allying it to chemistry and pharmacy and 
adding it to the medical armamentarium, a 
contribution to medicine and to pharmacy. 
Another treatise“ De Ornatu Mulierum” 
was on cosmetics, with formulae for the 
care of the skin, the hair, the nails, etc., 
so that the art of female adornment was 
even in that day of sufficient importance 
not only to engage the best minds of the 
time on the subject but even to have a 
dedicated work written upon the subject. 
All of the tracts condemned by the 
Inquisition have disappeared, supposed 
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to have been fourteen in number. Those 
which escaped the Inquisition, and which 
comprise the true first editions of his 
works, were printed at Venice, then later 
reprinted at Basle, still later at Lyons, and 
are all composed of either medical or 
pharmaceutical subject matter. It must 
be borne in mind that printing did not 
come into use until 1456. 

Some authorities believe that the al- 
chemical tracts are not truly of his author- 
ship. It was quite the custom in the 
Middle Ages for less celebrated personages 
to publish writings under the name of 
famous men, and to this custom is attrib- 
buted the large number of treatises attrib- 
uted to Albertus Magnus and _ also 
Arnaldus Villanova, and much of the 
fantastical and nonsensical in these times Is 
considered to have originated with lesser 
intellects. The custom also furnished an 
excellent ground, or loophole, on which 
later to deny authorship of anything 
that became too controversial, or that 
passing years demonstrated to be fallacy. 

Hippocrates maintained that a physician 
had to be well grounded in philosophy, 
history and in astronomy. Arnald of 
Villanova, tying in astronomy more closely 
with medicine, followed, more or less, 
the idea of Hippocrates with one possible 
criticism, mainly that he exaggerated the 
influence of astronomy. In his lectures 
and teachings he attributed to the stars 
and the moon many of the changes in the 
human body, stressing that many medical 
treatments should not be carried out 
unless the moon was in a_ propitious 
part of its cycle. These ideas were prevalent 
amongst all of the wise men of the Middle 
Ages, and it was sometime later before 
they were to be shaken off. 

It is of interest that Arnaldus stressed 
the idea that physicians should study 
the mental attitude of their patients and 
attempt to relieve them of fear, anxiety, 
worry, and to change their attitude toward 
matters in general by a proper system of 
explanations, a sort of psycho-analysis, 
and a perfect rationale for the treatment of 
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a multitude of the functional disturbances 
that we, as physicians, see today. 

Other of his published works are the 
‘“Rosarius Philosophorum,” an _ obscure 
philosophical dissertation; Sigillis’’— 
The Talisman, a combination of astronomy 
and medicine; and “Novum Lumen’— 
Eternal Light, a similar treatise. 

His works are considered generally to 
have been written in very poor, literary 
style, with much miswording and mis- 
spelling. This has been attributed to his 
being always overburdened with work 
and not having sufficient time for re- 
reading and correction. 

His most popular work, and one about 
which there is some question as to his 
actual authorship, was a collection of 
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home recipes and prescriptions called the 
“Poor Man’s Treasure” which was widely 
used and quoted for sometime after the 
thirteenth century. 

A considerable collection of his works, 
in manuscript form, and several portraits 
of him, form a part of the library of the 
University of Montpellier, dedicated to its 
most distinguished and illustrious students. 

He formed a link in the chain of dis- 
semination of scientific knowledge, mainly 
of medicine and philosophy, bringing 
together that which had gone before, adding 
a humble bit, then passing it on by means 
of the written word, that in like manner 
those who chanced to come after might 
have the opportunity to maintain the 
strands intact. 
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Ask many a successful hospital administrator 
his choice of parenteral solutions— and the 
answer is Saftiflasks! With good reasons, too! 


’ 
You I reduce . V. haza rds “Spare the patient and spoil the rabbit” is 
Cutter’s motto. It promises you the extra safety 


and cut your costs, too — that lies in solutions which pass every known 


test —in one of America’s oldest biological 
laboratories. 


when you switch fo What’s more, you can prove to yourself that 


Saftiflasks are more economical than “mixing 
your own”—a big “plus” with other costs rising! 
( lJ T T c R And for your staff—there’s nothing like the 
Saftiflask’s simplicity. So easy to set up. No 
loose parts to wash, sterilize, or break down in 
“the crisis.” 
Talk to your distributor soon — with an eye 
to using Saftiflasks in your hospital! 
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Pete Pyrogen has met his match — 
He’s through! Ring down the curtain! 
When Saftiflasks come on the scene 
Pete’s down and out for certain. 

He’ll have to find a “homemade mix” 
In which to do his flirtin’! 
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A NOTABLE PRODUCTION ACHIEVEMENT 


Copies of this up-to-date chart, containing 
the essentials of Penicillin therapy, 


are available on request. 


HE record performance of Penicillin manufacturers in 

achieving large-scale production has resulted in the 
fulfillment of current military requirements for this re- 
markable antibacterial agent. Penicillin Sodium Merck 
now is available to the medical profession for the treatment 
of civilian patients, having been released by the War Pro- 
duction Board for general distribution through customary 
supply channels. 

In this notable production achievement, Merck & Co., 
Inc. has been privileged to play a pioneering and progres- 
sively important rdle. Basic discoveries made by Merck 
microbiologists, and shared with other Penicillin pro- 
ducers, contributed vastly to the successful development 
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standard of quality established for all products bearing the 
Merck label. 
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KOAGAMIN parenteral blood coagulant is 
pyrogen-free and sterile. Rigid controls insure its 
purity and uniformity. 

In surgery, hemorrhagic diseases, certain blood 
disorders and emergencies in short, wherever 
capillary or venous bleeding is a_ problem, 


KOAGAMIN offers rapid and safe assistance. 


Literature on request 


CHATHAM PHARMACEUTICALS, INC. e NEWARK 2,NEW JERSEY, U 
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SURGERY—Two Weeks Intensive Course in Surgical 
Technique starting May 7, May 21, and every 
two weeks during the year. One Week Course 
Surgery of Colon and Rectum June 11 and 
September 10. 


GYNECOLOGY—Two Weeks Intensive Course 
June 18. One Week Personal Course Vaginal 
Approach to Pelvic Surgery May 21 and July 9. 

OBSTETRICS—Two Weeks Intensive Course June 4. 


ANESTHESIA—Two Weeks Course Regional, In- 
travenous and Caudal Anesthesia. 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


ROENTGENOLOGY—Courses in X-ray Interpreta- 
taion, Fluoroscopy, Deep X-ray Therapy every 
week. 


UROLOGY—Two Weeks Course and One Month 


Course every two weeks. 


CYSTOSCOPY—Ten Day Practical Course every two 


weeks. 


ELECTROCARDIOGRAPHY & Heart Disease— 
One Month Course starting May 7. Two Weeks 
Intensive Course starting August 6. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty— Attending Staff of 


COOK COUNTY HOSPITAL 


Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


ROENTGENOLOGY 


A comprehensive review of the physics and higher 
mathematics involved, film interpretation, all stand- 
ard general roentgen diagnostic procedures, methods 
of application and doses of radiation therapy, both 
x-ray and radium, standard and special fluoroscopic 
procedures. A review of denmalanead lesions and 
tumors susceptible to roentgen therapy is given, 
together with methods and dosage calculation of 
treatments. Special attention is given to the newer 
diagnostic methods associated with the employment 
of contrast media, such as bronchography with 
Lipiodol, uterosalpingography, visualization of 
cardiac chambers, peri-renal insufflation and myelog- 
raphy. Discussions covering roentgen departmental 
management are also included. 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


PHYSICAL THERAPY 


Didactic lectures and active clinical appli- 
cation of all present-day methods of phys- 
ical therapy in internal medicine, general 
and traumatic surgery, gynecology, urol- 
ogy, dermatology, neurology and pedi- 
atrics. Special demonstrations in minor 
electrosurgery, electrodiagnosis, fever 
therapy, hydrotherapy including colonic 
therapy, light therapy. 
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Nervous, tense, the overwrought patient is relaxed 


by ‘Mepinav’* Soluble Barbital and carried by 


its gentle hypnotic action through a full night 

of undisturbed sleep. Awaking soothed and 

refreshed, he faces the new day with inner calm. 
Readily soluble and rapidly absorbed, ‘MEDINAL’ 
Soluble Barbital is among the most dependable of 
barbituric acid compounds. Available in convenient 
forms for oral, rectal and hypodermic administration: 
in tablets 5 gr., boxes of 12 and bottles of 50 and 
100; elixir, in bottles of 6 fluidounces and 1| gallon 


(2 grains per teaspoonful); suppositories 10 gr., 


boxes of 6; and powder, in 1-oz. bottles. 


“‘medinal’ 


*Trademark Reg, U. S. Pat. Off. SOLUBLE BARBITAL 


SCHERING & GLATZ, INC., 113 WEST 18TH ST., NEW YORK 11., a subsidiary of WitttaM R. WARNER & Co., INC. 
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cleanser and sprays. 


Write for descriptive folder. 


-» SORENSEN 


For T. & A. and/or 


E. N. & T. Treatment 
The model illustrated —408.W—is 


choice of many specialists—for private or 
institutional service. Among its outstanding 
features are the distinctive positive-acting 
rotary pump, overflow trap, explosion-proof 
motor, non-arcing switch, sound-proof cabi- 
net equipped with vacuum gauge and regu- 
lator, snap-fit suction and ether bottles, sinus 


Factory, General Office and Showroom 


403 EAST 62nd ST. NEW YORK 21, N. Y. 
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razor grafts or for honing blade. 


The Kansas City 


609 EAST 17th ST., 


PADGETT-HOOD DERMATOME 


By means of this unique instrument a sheet 
of skin of uniform thickness may be cut 
at any predetermined level the size of the 
drum (4 x 8 inches) from any area of the 
body. Those who have used the derma- 
tome state that it simplifies the technique 
and enlarges considerably the whole field 
of skin grafting. Same blade used for drum 
may be placed in handle and used to cut 

Rubber cement for the drum and donor 


area also is available, as well as a knife sharpening service. 


Manufactured and sold by 


Assemblage Company 
KANSAS CITY 8, MO. 
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Woven with Cotton 
and “VINYON E” 
for Greater Elasticity! 


Cotton Elastic Bandage 


(Medea with EF 


for 
A. ALOE COMPANY 
57, tours 432, 


Provides even, uniform, steadily maintained pressure—remains elastic 


Aloe cotton elastic bandages are woven of long staple 
cotton and “‘VINYON E”’—a vinyl resin yarn—which 
has been found to produce a superior type of elastic 
bandage because of its natural elasticity. These im- 
proved elastic bandages will provide even, uniform, 
easily controlled and steadily maintained pressure in 
all conditions where an elastic bandage is indicated. 
High quality feather-edge prevents binding. Special 
weave permits free movement, ventilation ance circula- 
tion. Unlike most other elastic bandages, Aloe cotton 
elastic bandages with ‘““VINYON E” do not have to be 
washed daily in order to retain their elasticity. Wash- 


ing need only be done when bandage becomes soiled. 
Each size bandage listed below measures approximately 
5% yards when stretched and is furnished with two 
metal clips in cellophane wrapped and sealed package. 


Each 


PH5934—Aloe Cotton Elastic Bandage with 
““VINYON E,” 2-inch width. $ 


PH5935—Same, 2)4-inch width............. 85 
PH5936—Same, 3-inch width...... 95 
PH5937—Same, 4-inch width............ 


COMPANY 


St. Louis 3, Mo. 


ALOE 


1831 Olive St. e 
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offer widely recognized advantages in skin coaptation. 
These superior wound clips may be easily and quickly re- 
moved from the wound by simply compressing the integral 
spurs with an ordinary forceps or hemostat. Upon with- 
drawal, the arc described by the perfectly aligned teeth 
is identical to that of insertion. This exclusive Serature fea- 
ture tends to reduce pain . . . minimizes the possibility of 
tissue damage .. . facilitates the clinical procedure. 


MOST ECONOMICAL 


Serature “spur'’ Wound Clips may be used repeatedly .. . 


a distinctive highlight from the standpoint of economy. 


Your dealer can supply you 
PROPPER MANUFACTURING COMPANY 


10-34 44th Drive Long Island City 1, N. Y. 


Made of finest non-corrosive nickel silver, they may be 
sterilized by boiling, autoclave or by immersion in an effi- 


cient sterilizing solution. Available in 12, 14, 16, 18 mm. sizes. 
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The human leucocyte cell withstands 
a concentration of 1:600 iodine be- 
fore its resistance is overcome. Leuco- 
cytic activity was found to be 
inhibited at much lower concentra- 
tions by other tested germicides. * 

The low toxicity of Iodine in relation 
to its bactericidal action, is one of 


IODINE ... A PREFERRED ANTISEPTIC 


Its Toxicity is Low 


several reasons for its preference in 
surgery, in first aid... wherever an 
antiseptic for general use is needed. 


*Welch, Henry, and Hunter, Albert C., 
Method for Determining the Effect of 
Chemical Antisepsis on Phagocytosis, 
Am. Jnl. of Public Health, Vol. 30, 
No. 2, Feb. 1940. 


Iodine Educational Bureau, Inc. 120 Broadway, New York 5, N. Y. 
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For those who have 


It cleans, it stimulates and relieves soreness 


Artificial Teeth 
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Vanco Sanitary Sheet Apparatus 
A Clean Sheet for Every Patient 


NEW CLEAN, WHITE PAPER SHEET IS PULLED 
DOWN ON THE EXAMINING TABLE. 


Y A SIMPLE TEAR, THE SHEET IS REMOVED FROM 
THE TABLE. 


OVERED AGAIN WITH A NEW SHEET, THE TABLE 
IS READY FOR THE NEXT PATIENT. 


Adjustable and easily attached to either wood 
or metal table, this Vanco fixture holds approxi- 
mately 300 sheets of soft, snow-white paper of 
special pliable texture. 

Fastidious patients will welcome this innova- 

tion. Neat. Sanitary. Comfortable. An ingenious 
device prevents slipping of sheet, and affords 
complete protection for your patients. 
No more laundry bills. No more expense 
for new linen. Vanco complete $10.50 
each. Extra rolls (approximately 300 ap- 
plications) $3.00 each. 


Write us for descriptive circular of our new Blood Transfusion Apparatus. Order through your dealer. 


FRED HASLAM & CO., INC. 83 Pulaski St., Brooklyn, N. Y. 


DEKNATEL SURGICAL SILK - Braided and Treated 


DEKNATEL SURGICAL SILK is moisture 
and serum resistant. It has many practical 
advantages such as certain and easy 

manipulation . . . soft knots and 


ends . . . extra tensile strength per- 
mitting use of smaller sizes... 
superiority where wet dressings are 
used . . . inaddition to the smooth, 
splinterless surface assured by its 
specially braided treated 
structure. 


Non-capillary—resistant to actions 
of enzymes, catalyzers, lochial 
discharges, vaginal acids. 


DE b Nl ATE L QUEENS VILLAGE 8 (L. I.) NEW YORK 
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BORN OF 
EXPERIENCE 


self-evident truth. 


Over a quarter century of experience in manufacturing endo- 


crine products has made the name Harrower synonymous with 


dependability. 


When the diagnosis establishes the need for endocrine therapy, 


the optimum effect may be obtained by specifying ‘““Harrower’”’. 


That skill is born of experience is accepted as a 


The HARROWER LABORATORY, Inc. 


GLENDALE 5, CALIFORNIA 


NEW YORK 7 


CHICAGO 1 DALLAS 1 


a new water soluble, vanishing cream base —offers decided clinical 
advantages:— 


INFECTED 
TRAUMATIC 
WOUNDS AND 
BURNS=—LEG 
ULCERS—BED 


NEO-SULFAREA—2% Sulfanilamide, 2% Sulfathiazole, 10% Urea in 


(a) The new self-sterilizing feature of Neo-Sulfarea makes it 
suited to the treatment of deep seated infected wounds. 

(b) The sulfonamides have demonstrated their effectiveness 
against common pyogenic organisms. 

(c) The presence of urea helps stimulate formation of granula- 
tion tissue and promotes healing. 


In 34 oz. tubes and 1 |b, jars at better pharmacies, 
THE DRUG PRODUCTS CO. INC. 


19 West 44th Street © New York 18, N. Y. 
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In Indolent and 
Slow-Healing Wounds 


When tissue stimulation is re- 
quired to induce healing, Mor- 
ruguent Ointment has proved of 
highly beneficial influence. Since 
it contains the unsaponified active 
principles of cod-liver oil in con- 
centrated form, it is more power- 
ful than cod-liver oil itself. 
Morruguent Ointment acceler- 
ates liquefaction of dead tissue, 
and stimulates granulation and 
epithelization. It forms a protec- 
tive, nonirritant coating—does 
not form an adherent coagulum 
—aids in the healing of burns, 
of pyogenic skin infections, of 
infected as well as noninfected 
wounds—and lessens scarring. 


Apply directly to the lesion, cover with 
gauze, and bandage lightly if desired. Re- 
new as often as necessary. Morruguent 
Ointment is supplied in 2-oz. collapsible 
tubes, and in 1-lb. and 5-lb. jars. 


THE S. E. MASSENGILL COMPANY 


Bristol, Tenn.-Va. 


NEW YORK « SAN FRANCISCO «+ KANSAS CITY 
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Admiral Halsey has his 
eye on a fine white horse 
called Shirayuki. 


Some time ago, at a press 
conference, he expressed 
y the hope that one day soon 
Official U.S. Navy Photo he could ride it. 

The chap now in Shirayuki’s saddle is Ja- 

pan’s Emperor—Hirohito. 


He is the ruler of as arrogant, treacherous, 
and vicious a bunch of would-be despots as 
this earth has ever seen. 

The kind of arrogance shown by Tojo—who 

was going to dictate peace from the White 


House .. . remember? 


Well, it’s high time we finished this whole busi- 
ness. High time we got the Emperor off his 
high horse, and gave Admiral Halsey his ride. 


The best way for us at home to have a hand 
in this clean-up is to support the 7th War Loan. 


It’s the biggest loan yet. It’s two loans in 
one. Last year, by this time, you had been 
asked twice to buy extra bonds. 


Your personal quota is big—bigger than ever 
before. So big you may feel you can’t afford it. 


But we can afford it—if American sons, 
brothers, husbands can cheerfully afford to die. 


All OUT FOR THE MIGHTY 7” WAR LOAN 


AMERICAN JOURNAL OF SURGERY 


This is an official U.S. Treasury advertisement— prepared under auspices of 


Treasury Department and War Advertising Council 
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LETS GET THE ADMIKAL HIS HORSE . 


The Special Liver Fraction used as the base of Beta-Concemin provides 
the complete B complex. 
This has been demonstrated in experiments where chicks fed a diet 


supplemented with the Beta-Concemin Liver Fraction develop optimum 
feather growth, whereas those fed a diet supposedly adequate in all known 
vitamins do not feather normally. 

Moreover, this Liver Fraction has a favorable effect on growth, mor- 
tality and hemoglobin formation in the laboratory animal. 


BETA-CONCEMIN 


Brand of Vitamin B Complex 
Contains the COMPLETE B Complex 
Delicious, fruity ELIXIR BETA-CONCEMIN is supplied in 4-oz., 12-0z. and 
gallon bottles—average dosage is 2 or 3 teaspoonfuls daily. Convenient 
BETA-CONCEMIN TABLETS are supplied in 100’s and 1000’s—average dos- 
age is 2 or 3 tablets daily. CAPSULES BETA-CONCEMIN WITH FERROUS SUL- 
FATE, expressly designed for treatment of iron-deficiency anemias, are 
also available in 100’s and 1000’s—average dosage is 4 to 6 capsules daily. 


Trademark ‘‘Beta-Concemin” 
& Reg. U.S. Pat. Off. 


HOW TO PROTECT YOUR: HANDS 


Frequent washings leave hands dry 
and scaly...etch tiny fissures in the 


skin where harmful organisms can 


gain entrance. 


TRUSHAY, applied before washing, 


forms an invisible film which helps 


guard against the harsh effects of 
cleansing agents ,.. helps protect 
hands by aiding to keep skin 
healthy and unbroken! 


TRUSHAY does not cause 


unnatural stickiness 


THE 
“BEFOREHAND” TRUSILNY 


a 
Y 


A Product of BRISTOL-MYERS CCM.PANY, 19NF W. 50th St., New York 20, N. Y, 
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[Beet] PAT. OFF. 


REG. U. S. 


Explaining the importance of a regular bowel habit 
time to your patients—and how to establish it— 
may take more time than your war-busy days permit. 

Let the concise treatise “Habit Time” save you 
that needless trouble. This dignified brochure ex- 
plains simply and clearly how the patient can best 
supplement your special instructions to reestablish 
regular bowel habits. Colorfully illustrated, the 


booklet helps to secure patient co-operation. 


» Simply jot down “Malet “Time” and number of 


>, copies required on your prescription biank and send to us. 


Bottles of 16-ounces. 
Also Special Hospital 
Dispensing Unit for 
hospital use only. REG. U. S. PAT. OFF. 


An aqueous suspension of pure 
mineral oil in an aqueous jelly. 


Helps Establish “Habit Time” 


WYETH INCORPORATED PHILADELPHIA 3 PENNA. 


wt 
° 
MANY 
} 
SS 
— 
& 
Petrogalat 
3 
\ 
~ 


48 


assistant 


You add a member to your surg- 
ical team when your patient receives 
Intocostrin. A pharmacologically 
standardized extract of curare, Intoc- 
ostrin relaxes abdominal musculature 
and diminishes intestinal protrus- 
ion, providing more space for the 
surgeon. It permits lighter, safer an- 


esthesia, lessens secondary operative 
trauma, saves postoperative nursing 
time and avoids postoperative com- 
plications. 

Intocostrin is injected intraven- 
ously immediately before the initial 
incision, or whenever extra relaxa- 
tion is required during an operation. 


For information, address Professional Service 
Dept., 745 Fifth Avenue, New York 22, N.Y. 


SQUIBB 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


» RADEMARK 


effective against all 
pathogenic fungi 


nonirritating to the skin 


WALLACE & TIERNAN 


PRODUCTS. INCORPORATED 
Belleville 9 New Jersey 
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IN POST-SURGICAL MANAGEMENT 


Modern postoperative management calls 
for ‘‘full diet as soon as tolerated.” This 
order recognizes the intimate relationship 
between rapid recovery and well maintain- 
ed nutritional state. The more rapidly the 
increased metabolic demands imposed by 
surgery are satisfied, the more quickly will 
strength and stamina be restored. 

Many surgeons have found that the 
nutritional advantages offered by Ovaltine 
go far in providing the nutriments so 


urgently required. This delicious food 


drink, made with milk, supplies adequate 
proteins, rapidly assimilated carbohydrate, 
highly emulsified fat, and essential vita- 
mins and minerals. Three glassfuls daily 
early in the postsurgical period appreci- 
ably augment the intake of these nutri- 
tional elements and contribute signifi- 
cantly in satisfying the daily needs. The 
delightful taste of Ovaltine assures its 
being taken with relish, both as a meal- 
time beverage and between meals. ‘‘Oval- 
tine t.i.d.” is sound nutritional therapy. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


Three daily servings of Ovaltine, each made of 
Y2 oz. Ovaltine and 8 oz. of whole milk,* provide: 


*Based on average reported values for milk. 
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PROTEIN. . . VITAMINA. ..... 25300. 
CARBOHYDRATE ... . 62.43 Gm. VITAMIND....... 4801.U. 
CALCIUM ....... 1.104Gm. RIBOFLAVIN ..... . 1.278 mg. 

_ PHOSPHORUS ..... .903 Gm. 


POW 


@ The analgesic power of DEMEROL hydrochloride ranks 
between morphine and codeine, but carries with it con- 
siderably less risk of addiction. The majority of patients do 
not acquire tolerance. The incidence of euphoria produced 
by DEMEROL hydrochloride, in the presence of pain, is 
only 10 per cent. Furthermore, respiratory depression from 
DEMEROL hydrochloride is very uncommon, and the drug 


has no constipating effect. 
Spasmolylic and sedative action 


In addition to its marked analgesic potency, DEMEROL 
hydrochloride possesses spasmolytic action similar to that 


of atropine and papaverine, as well as mild sedative effects. 


TRADEMARK REG. U, S. PAT. OFF. & CANADA 


H Y OD 


BRAND OF MEPERIDINE HYDROCHLORIDE 
(ISONIPECAINE) 


ANALGESIC SPASMOLYTIC SEDATIVE 


SUBJECT TO REGULATIONS OF THE FEDERAL BUREAU OF NARCOTICS 


PHARMACEUTICALS OF MERIT FOR THE PHYSICIAN @ NEW YORK 13, N. ¥. © WINDSOR, ONT. 
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Winthrop Chemical Company, Ine. 


Copyright. 1945 Orthe Products Inc 


Since the dawn of time, it has been the "birthright" of 
every woman one day to know the joys of motherhood. 
Many, however, are needlessly denied this privilege. 

When examination reveals no evident organic path- 
ology or deficiency to prevent conception, many physi- 
cians prescribe Nutri-Sal—a physiologic glucose douche 
powder, to help counteract hostile genital secretions, 
and to supply metabolic stimulus for sperm motility. 

Clinical tests have shown that, in cases where preg- 
nancy cam occur, a pre-coital douche of Nutri-Sal may 


often promote fertility. 


ORTHO PRODUCTS, INC. « LINDEN, NEW JERSEY 


WHEN A WOMAN A BABY 


Linden New Jersey 


SCULPTURE BY 
CARL SCHMITZ 
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i STEADY 


DIAL* (diallylbarbituric acid) can be given in small doses 

and is a valuable sedative for relief from day-time nerv- 
: _ DIAL in therapeutic dosage exerts no injurious acticn on 
~: respiration or circulation, and gives prompt and effective 
sedation to the nervous patient. 


| DIAL 


SEDATIVE DOSAGE: Tablet—1/4 to 1/2—Elixir—1/2 to 1 tsp. 
2 or 3 times daily. 


TABLETS © POWDER © AMPULS © SOLUTION 
*Trade Mark Reg. U.S. Pat. Off. 


CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 
IN CANADA, CIBA COMPANY LIMITED, MONTREAL 
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